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Biographical Memoi/r of Michel Adanson. Read to the In- 
stitute of France* By Baron Cuviee. 

W HEN we appear at this tribunal, it is almost always for 
the purpose of presenting the picture of a life at once happy 
and useful. The men whom we praise have possessed the two- 
fold advantfige of enlightening their fellows, and gsuning their 
esteem and affection. Public opinion loudly dictates to us their 
eulogy, and the certwnty of having only the general sentiment 
of the friends of learning to express, supports us under the dis- 
trust which we entertain of our own powers. But it scnnetimes 
also happens, that we have to recal the attention to a man of 
merit too much n^lected during his life, and to plead in £sivour 
of his memory against the indifference of his ccmtemporaries. 
A mcHive not less powerful, then, animates us. Our functions, 
having become mare difficult, only appear the more honourable 
and the more touching ; they assume, in some measure, in our 
eyes, the august character of a puUic magistracy, and we exer« 
cise them with all the warmth which a sacred duty inspires. 

The most unremittingly pursued labours, and the most fertile 
conceptions, have but too often received only this tardy justice ; 
and perhaps, by multiplying examples, we should only be in- 
creasing discouragements, if these examples did not, along with 
this unjust neglect, also present a preservative against its influ-^ 
ence, and a consolation under its ii^icdons, — I mean, if we did 
not see in them, at the same time, both the causes which pro- 
APRIL JULY 1827. A 
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S Biographical Memoir of Michel Adanson. 

duce this neglect, and the enjoyments by which it is amply com- 
pensated. Both arise from the same principle. The man who 
is devoted to the discovery of truth, being too much satisfied 
with the inefPable charm attached to his research, does not sufii- 
ciently attend to the opinion of others ; and, in reality, it is al- 
most always his own indifference which causes that of his age, 
— an indifference which is certainly culpable, ance it has the 
effect of defrauding genius of its noble destination. 

The historical eulogy of M. Adanson will afford evidence of 
all these truths, and will derive from them its principal interest. 
The various qualities of that learned and singular man, their 
origin and their effects, their agreement and opposition, their 
influence upcm his labours and upon his fiurtune, will equally 
concur toward this object. Unbending courage and infinite 
patience, profound genius and offensive singularity, ardent de- 
sire (^ a speedy reputation, and misconception of the means 
which afford it ; lastly, calmness of mind in the midst of all 
sorts of privaticms and sufferings,*-every thing during his long 
life deserves to be pondejred, and will, in its turn, become a 
noble example iix emulation, or a salutary admonition for the 
conduct. 

MxcH£L Abansoj^,* OFiember of the Institute, and of the 
Legion of Honour, foreign member of the Royal Society of 
London, cudeva'ni pensionary of the Academie des SeienceSy 
and royal censor, was bom at Aix, in Provence, on the 7th of 
AfNril 17^7. He was of a Scotch fiunily, which had attached 
itself to the fate of King Jmnes. His father, a sa-v«nt of 
M. de Yintimille, archbishqp of Aix, followed that pre^te, wben 
he was appointed to the ardiinshofMick of Paris, and took ^Dg^ 
with him to the capital, the young Midiel, then three years of 
ag^. M. Adftnson, the father, had four other childi^en also, and 
was not rich ; but the protection of the ardibishop asfflsted him 
in thar eduoaticHi. Each of them received a small benefice, and 
MiQhel Adanson, in particular, had, at the age c^ seven years^ 
a mx^omcaie at Champeaux en Brie, which served to defray his 
expaaceff at the College of Plessis. 

• The correct orthography of the name, as the fiunily was fix)m Scotland,, 
will be Adamsmm^EDiT. 
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He possessed much vivacity o£ disposition^ aa impecturbaUe 
memory, and an ardent d^re to distinguish himself; an^ no- 
thing more was wanUng to enai^re his success at coU^e, md. 
make him appear to advantage at public^ exUbitions. Th^ 
celebrated English author, Tuberville Needham, then re- 
nowned for the nuro^oijis and singular facts which hia micn>- 
scopes enabled him to discover, assisted one day at the public 
exercises of Ples£ds. Struck with the brilliant manner in which 
young Adanson executed them, he asked permissbn to add a 
microscope to the books which the scholar was to receive as a 
prize ; and in delivering it to him, said, with an air of solemnity, 
^^ You, who are so skilled in the works of man, are worthy also 
of knbwipg the works of nature.'" 

These words decided the profession of the child. They re^- 
mained deeply ^figraven in the memory of M. Adanson, and he 
even repeated them with interest toward the dose of his life. 
From this moment, his curiosity no longer changed its object. 
Having his eye attached, so to speak, to that astonishing instru- 
ment, he submitted to it all that the narrow limits of his college 
supplied bun with,r— all that he could collect in his walks, by steal- 
ing away from the paths prescribed to his companions, the small- 
est parts of mosses, and the minutest insects. He knew those 
producti<Hi8 which nature seems to have reserved for the curious 
eye of t^e phlloaopher, before those which she abandons to ge- 
neral inspection ; and his ipind was already filled with those 
wxHidfirs of d«tiul, while his soul had not as yet experienced the 
impresaioD of the grand spectacle of the universe. Perhaps he 
never even felt those emotions at once so gentle and animating. 
He had no youth ; labour and meditation seized him from his 
cbildhood ; and cjluring nearly seventy years, all his days, all his 
inoment99 yf&c^ occupied with the laborious researches of a pro- 
fessed nmx of science. 

On leaving college, he was admitted into the cabinets of 
Reaumur and Bernard de Jussieu, where a rich harvest opened 
itsdf to bis activity. He devoured it with a sort of fury. He 
passed whole days at the Jardin des Plantes. Not content with 
hearing the professors, he repeated their lesscms to the other 
scholars; and he has been heard to observe, in a jocular way, 
of the present professors, that thjsy were his pupils of the third 
generation. We have evidence from his manuscripts, that, at the 
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age of nineteen, he had already methodically described more 
than 4000 species of the three kingdoms. The mere manual 
operations whidi an undertaking like this would require, prove 
that he employed a part of lus nights in it This, no doubt, con- 
tributed much to his own improvement, but it did nothing for the 
advancement of science : most of these productions were already 
known and described in books. A climate but httle frequented 
could alone furnish him abundantly with such as had never been 
seen or examined by naturalists. 

M. Adanson, urged by the ambition of placing himself, 
cost what it might, among those who have extended the limits 
of natural history, and, like most young students, only knowing 
for this purpose the easy way of multiplying descriptions of 
species, determined to travel. He resigned his benefice, and ha- 
ving obtained, by dint of importunities, and through the credit 
of MM. de Jussieu, a small post in the counting-houses of the 
Afncan Company, he set out for Senegal on the 20th Decem- 
ber 1748. 

The motives which determined his choice are curious. ^^ It 
was,^ he says in a note that was found among his papers, ^^ be- 
cause this country was of all the European settlements the most 
difficult to penetrate, the hottest, the most unhealthy^ the most 
dangerous in all other respects, and consequently the least known 
by naturalists.^ The man who could be determined precisely 
by such reasons as these, would require to have no sniidl degree 
of zeal. On the other hand, he would be less sen^ble than any 
other person to the difPerence between Paris and a desart Con- 
stantly labouring eighteen hours in the day, he never reflected 
whether he was near or far from the enjoyments of the world. 
He appears, besides, to have always had a very strong constitu- 
tion. In his narrative, we see him, sometimes traver^ng sands 
heated to 60° of Reaumur, which converted his shoes into horn, 
and, by reflecting the light, made the skin of his face peel off; at 
other times overwhelmed by those terrible hurricanes which oc^ 
cur in the torrid zone, without his activity being ever for one nio- 
Hient diminished. 

During the five years which he passed in this country, he de- 
scribed a prodigious number of new plants and animals, — drew 
a chart of the river, and subjected it to astronomical observa- 
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tionsy-— compiled grammars and dictionaries of the languages 
spoken on its banks,— kept a register of meteorological observa- 
tions, made several times each day,*->-composed a detidled trea- 
tise comprehending all the useful plants of the country, — and 
collected all the objects of its commerce, together with the arms, 
dresses, and utensils of its inhabitants We have seen all these 
works in manuscript, and in his own possesion ; and we were asto* 
nished that a man, single, and destitute of all as^stance, could 
have accomj^shed them in so short a time. This short space, 
however, v[b& still ftfrther occupied by general reflections ci 
much greater importance, which became the prindples of his 
other works, and which determined the progress of his ideas, and 
the character of the rest of his life. 

Let one represent to himself a man of twenty-one years of 
age, leaving, so to speak, the benches of the school, still in a 
great measure a stranger to all the intricacies of our sciences 
and systems, almost without books, and preserving only by re- 
collection the instructions of his masters ; let him imagine this per- 
son suddenly transported to a barbarous country, with a handful 
of fellow-countrymen, having no other connection with him than 
that of speaking the same language, and who either did not 
understand, or despised, his researches; let him view this being, 
abandoned for several years to the most absolute solitariness, in 
a strange land, wh^e the meteors, the vegetables, the animals, 
and the human beings, were difierent from those of ours. His 
views would necessarily have a peculiar direction, his ideas an 
original turn ; he would not creep along our beaten paths; and 
if, moreover, nature had ^ven him an as»duous mind, and a 
strong imagination, his conceptions would bear the impress of 
genius. But not having to make them pass into the minds of 
others, without adversaries to combat, or objections to refute, 
he would not hit upon the delicate art of convincing, the under- 
standing without offending the self-love, of insensibly turning 
the habits into new paths, and counteracting the aversion of 
sloth by the commencement of a new labour. On the other 
hand, being always alone with himself, and having no object of 
comparison, taking every idea that occurred to him for a dkmnBh 
very, never exposed to those little struggles of society which en- 
able a man to ascertain so soon the me^ure of his strength, he 
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wottld be iQcIined to iform eicaggerated ideas of his talents, wadi 
would *not sbrt^k to express than ^th freedbni. 

Whd,t a ^oah^ itiaii like this would neceBsarily become, M. 
^danson afctually r^alis^. 1?ho9e who liave Ictiown him must 
have dbbei^fed in 'him whatever of good of «f ^vil thdre is in the 
portr^^t ; «fid from this chtrmetk obcs givdn, the fete of hb 
w^drics ftnd of his perk»i ^ tdmost neeesisarily deduced. 

'On his Keltmi to Eui^pd, whidh ha^i^ened on die 18th Fe* 
Immiy I7d4, 'With the rich stbi-e of facts *nd general views 
^hidh he itad a»}a.s$ed, he presently soii^t to assume the rank 
atnohg nknraii^s Which he fahcied to beloi^ to him. The 
iiate 'rf natural his^wy *ad uhdergone a remarkaMeicfaange>da- 
ring his absence. Reaumur wa^ near the «lose of his life. His 
ingenious researches found but a feeble and less'faifypily'sitQitted 
oontinuatorin I>e©h0ar. !Bat litAiseiis and Bufibn bi^anto 
pate the way to the ettipire which they divided between than 
for nearly half a century. The one, k man of a pewetratang 
mind, of indefetigable'applicatkm, gra^ngall theproductibns 
6f 'hatute/forced 'them, «s it Were, into arbitrary ekssiftc»tioD, 
pnscise, hoHvever, ^and easy to apprdiend ; imposed upon them 
strange nam^, but invariable, aiid ea»ly retained in the metno- 
ry^ described them»in a dead langu^e, but in brief and expires. 
me words, amd lm^fing a 'rigidly determined signifieaticai. The 
other, <rf an elevated hnagination, grave and imposing in his 
i^yle as in his manners, attaining himself to a smalier number of 
beings, neglecting thoise artificial «caffi)ldings whidi the study of 
itoore numermis productions ivould have required, exhausted, 'as 
it #cre, ewch of the subjects which he handled. He traced spirit- 
ed pamtings of them The pomp and the majei^y*of natu)^ 
reigned in their arrangement ; her brilliancy and ^freslmess ia 
tbdir tcoloaring. They VfecQ connected by new, bold, ttiad som^ 
timesTash views, but always elucidated with an art tha^ carried 
the<mandaw«iy captive. / 

The woi^s of LinwBBus;, containing in a tmiall bulk im im- 
mense series c^ beings of all classes, were the manual of i the 
l^ned; those of ^Buffi^n, presenting in a suite of enchantfug 
pAraits a election of the most interesting objects, ^med the 
delight of the men of the world. But both of these authors, 
confining themselves ahnost excluavely to their own ideas, too 
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nradi neglected no esseatkl matter^-rtbe stqdy of those multi- 
plied relations of beings whence urises their division into families, 
focmded upon their peculiar nature ; and this was precisely what 
had foamed the prindpal subject of M . Adanson^s meditations 
in his solitude. 

fife was the first who developed with energy their infinite im- 
portance, as wdl as made extensive applicaticm of them. The 
boldness of his man^, and the precision ol his results, astonish.^ 
ed naturalists to sack a degree that they thought fi^r a moment 
di^ €Bw in him a worthy rival ci these two great masters ; and 
perhaps there was only wanting, in cH^der to his reputation ap» 
proBciiing theirs, an equally happy eni{doym^t of accessory 
means, of which they knew so well to avail themselves. Let us at- 
tempt to trace a brief sketch, Ix^ of this subject in itself, and 
of the peculiar manner in which M. Adanson con»dered it 

An orgaimsed being is a unique whole, an assemUage of parts 
which rea^ upon one another u> produce a comnum efiect 
None of its parts can therefore be essentially modified, without 
the others beii^ at the same time sensible of the diange. 
There is, therefore, only a certain number of possible comfaana*- 
tioQs among the great modifications <^ the principal organs ; and 
under eadi of the high^ combinations there is also only a cer« 
tain number jof subordinate combinations of le^ important mo* 
^cations, that can take place. 

Ccmsequently, if we had an exact knowledge of all these 
combkiations of different orders, and if each were arranged in 
the place determined by the organs which omstitute it, we 
woaM also have a true represaitation of the whole system of or- 
ganized beings ; all their relaticms and properties m%ht then be 
reduced to. general pr(^»tioos; the ultimate and peculiar na« 
tmre of eadi could be clearly demon^rated ; in a word, natural 
history would be an exact science. 

This is what is meant by the natural method ; it is tk^ prin* 
dpal key of the mysteries c^ organization, the only thread that 
cam guide us with certainty in this inextricable labyrinth of 
forms of life, and it is only by this method that the naturalist 
will one day be able to attain a height from which all nature 
will appear to him, in its aggregate and in its details, as one' 
vast picture. But hidierto we have only been aiWe to catch a 
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glimpse of some portions of this sublime jHcture ; and the point 
from which we might embrace the whole is still but a sort of 
ideal object, which we may perhaps never attain at all, although 
it is our duty unremittingly to tend toward it, and although, by 
continued labour, we may every day approach nearer to it. 

The most direct method would be to determine the functions 
and influence c^ each organ^ in order to calculate the effect 
of its modifications ; then, forming the great divisions according 
to the most important organs, and thus desc^ading to the lower 
divisions, we should have a scale, which, although formed in 
advance^ and almost independently of the observation of species, 
would nevertheless be the real expres»on of the order of nature. 
It is this principle which is named the subonUncUion of the cha- 
racters. It is perfectly rational and philosophical ; but its ap- 
plication would suppose a degree of knowledge with regard to 
the nature, functions^ and influence of organs, which, at the pe- 
riod when TA* Adanson commenced his labours, was too far from 
being attained, even in approximation, to admit of being em- 
ployed ; and, perhaps, even the idea of it never {H*esented itself 
tohismind^ 

He, therefore, had i^ourse to a method the reverse of tbis^ 
which may be called the empirical methody or that o£ experimait, 
founded upon the actual comparison of species ; and, in order 
to apply it, he devised a plan which is peculiar to himself, 
and which cannot but be regarded as highly ingenious. Consi- 
dering each organ separately, he formed of its different modifi- 
cations a system of division in which he arranged all the beings 
known. Repeating the same ^^ration with relation to nmny 
organs, he thus constructed a number of systems, all artificial, 
and founded each upon a single organ arbitrarily chosen. 

It is evident that the beings which none of these systems 
would separate, would be very intimately allied, siiu;e they would 
resemble each other in all their organs. The affinity would be 
somewhat less in those which some systems would not a^imikite 
in the same classes. Lastly, the most distant of all would be. 
those which would not come together in any system. 

TThis method would, therefore, afford a precise estimate of 
the degree of affinity of beings, independent of the rational ^d 
physiolo^cal knowledge of the influence of their organs ; but it 
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has the defect of supposing another sort of knowledge, which, 
though merely historical, is not less extensive nor less difficult to 
acquire, namely, chat of all the species, and of all the organs of 
each species. The neglect of a single organ may lead to the 
most erroneous results ; and M. Adanson himself, notwithstand* 
ing the immense number of his observations, furnishes some ex- 
amples of false relations thus introduced. 

This is what he called his universal method^ atid it is also the 
leading idea which predominates in all bis works, printed or in 
manuscript. 

He published in 1757 a sort of trial of it in the TraiU de$ 
CoquiUages^ which terminates his first volume of his Voyage au 
Senegal. This opened to him, when only thirty years of age, 
the gates of the Academic des Sciences, and of the Royal So- 
ciety of London, not because he had gone to seek some shells 
on the coast of Africa, but because he announced himself as a 
man of genius, full of new views, of great activity, and capable 
of doing still higher honour to these illustrious societies by many 
similar undertakings. 

The work, in fact, was such as might rationally enough ex- 
cite these hopes, and its author deserved these marks of regard, 
espedally from the attention which he had bestowed upon the 
tmimals of shells, which before his time had been entirely ne- 
glected, and some of which have not even yet been described. 
His methodical distribution, founded upon a score of those par- 
tial systems of which we have already given an idea, was much 
superior to all those of his predecessors. Nevertheless there 
still remained some defects in it, for a reason which we have 
ahready hinted at, namely, because, from the want of anato- 
mical dissections, he could not have become acquainted with 
the internal . organs, and especially the heart. This omission 
made him even err in the general description of the class, in 
which he does not comprehend the mollusca which are desti- 
tute of shells. 

His project at first was to treat in this manner, in eight vo- 
lumes, the whole history of Senegal, and, in fact, a great por- 
tion of it is completed in his manuscripts ; but judging that tlie 
utility of his method would be better perceived by a more general 
application, he soon ceased to publish this first work, in order to 

I 
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devote hims^ entirely to another, on the Families of Plants^ 
wfaidi he had printed in 1768. He also here found the advanw 
tageof operating upon more numerous beings, of .examioing 
than in more points of view, and for which the ^mfurieal Biethod 
is more excusable, because the functums of their organs are more 
obscure. 

Many botanists had alreidy perottved the importance of du^ 
tifl>uting plants according to fhar natural relaticms. In the 
latter «nd of the seventeenth^ centurj^ Moriaon, Magnol, and 
Bay, had, almost at the same time, conceived the idea of such a 
distribution, but without cbvising very proper means fi»: ac- 
complishing it Haller, long had this object in view, but had 
not the good fortune to be able to make the natural relaUons 
entirely agree with an absolute system ; and, notwithstaiiding 
all his care, that which he adopted still broke through some of 
those relations. Linnaeus voluntarily renounced it in forming 
his System, and was only scwietimes led to it by the force erf 
analogy, which omstrained hun to break loose from the rules 
which he had prescribed to himself. 

In a word, of all the botanists that preceded M. Adanson, 
the only one who had never abandoned the inquiry, and who 
had been most successfol in his inve^tigaUons, and who even de- 
served to be considered, in this respect, as the master of his con- 
temporaries and successors, was B^Dard de Jussieu. That ex- 
traordinary man, who combined virtues and a modesty worthy 
of the first ages, with an extent of knowledge which scarry any 
age has surpassed, was oocupoed with it during the whole of his 
life ;v but, always dissatisfied with what be had done, because be 
saw better than any one what remained for him to do, he did 
not commit his results to writing ; and they were only kjmown by 
the arrangement which he introduced in 1758, in th« garden of 
Trianon, and by the fragments which his friends or his disdplea 
puUished. TJiere are strong reasons for thinking that Linnseus 
had profited by the conversation of Bernard de Jusoeu on this 
subject ; for several of the associations indicsted in his Ordines 
NaivraieSi published in 1753, under the form c^ a mere list 
without explanations, would with difficulty have arisen from the 
views which directed tliat celebrated naturalist in his other 
works. ^ 
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It has also been liiought that M. AdiUMon, who was a pupil 
c^ Barnard de Jussieu, had gathei^ from the lessons of his mas- 
ter, die first genaas of some of his famUies. But, wereevai ibis 
coojectare well founded, hts fame would lose little by the w^ 
cumstance. If he {Hx>fited by these lessons, it was as a man d£ 
genius that he did so. The general plan of bis booky-'-thie (ib* 
rect prindples whidi he established,— his free and bold, marcb^ 
are all his own, and present no indications of any thing bcnrrow* 
ed^ The very existence of some ^rocs which Bernard de Ju»- 
sieu had av(;Mided, proves the originality of M. Adanson^s work. 
These errors always arise from the same cause, namely, the neglect 
ot some important organ ; nor yet were they owing to his having 
established bis distributions upon too small a number of partial 
sy^ems, for he commenced with making sixty-five of these sys^ 
terns, founded upon so many diff^*ent considerations; but they 
owed their exbtence, as we have already insinuated, from want 
of having rightly comprehended the fecund principle of the sub^ 
ordination of characters. These errors, however, are but few, 
because a delicate tact often supplied what method alone could 
not have ^vai him, and the woric presents in requital a muU 
titode of happy Tiew^, which more recent discoveries have only 
eonfi^med. 

M. AdanSon, for examjde, pointed out the perispermy and 
its importance for characterising the families, although he did 
not give it any imme. He formed the family of HepatkoR, and 
confined that of the Joubarbes within proper limits. He was 
the first who perceived the affinity o£ the CampaamlaceiB to the 
CompodUe ; the cpm^cdon of the Arisiolochia with the Ekag- 
nece ; cf the Menyanilkt with the GentmmB ; and tlmt of the 
7V«^a with the Onagra; of which Bernard de Jussieu was ig- 
norant, and which have since be^i xecognised. His dividons of 
lAUactiBy Dtpsaeea and Compost^ are original and good. His 
groups of Fungi are superior to those of Linnaeus. He sepa- 
rated with reason the ThymekBee from the JSkagneiBj and the 
NgcUigmeos fsom. the uAmarmUhacem^ whkb. Bernard de Jus- 
^eu had ccmfoonded. Lastly, a very great number of his genera 
have been approved '(^> and adopted Jby the latest botanists. 

In his pndfece, M. Adanson, gives a historical account of the 
scienDe^ which display34m astonishing erudition, when we consider 
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that he had been almost always occupied in observing. He men- 
tions, with accuracy, how many plants, figures, and new ideas each 
author had added to the general stock. He even gives a sort of 
scale of the merit of the various systems that had appeared ; but 
it is only according to their more or less perfect agreement with 
his natural families, that he assigns to them any precedency. 
This was putting himself at the head of all the botanists ; and, 
in fact, he was not far from having such an opinion of himself. 
He did not conceal in particular the sort of envy inspired in him 
by the celebrity of the Semwi System of Linnaeus, one of the 
most opposite to the natural relations of vegetables. The hope 
of seeing it quickly fall into disrepute indeed consoled him for 
a time; but in this he only shewed to what degree he was unac- 
quainted with men, while it was upon his intimate knowledge 
of them that Linnaeus founded almost all his success. 

Amiable, benevolent^ surrounded by young enthusiasts, 
whom he trained to become so many scienti6c missionaries ; 
careful to enrich his successive editions by their discoveries ; fa- 
voured by the great, connected by an active correspondence 
with the learned, anxious to make his science appear easy, ra- 
ther than to render it solid and profound, the Swedish natu- 
ralist daily saw his doctrine extend, in defiance of the resistance 
opposed to it by the pride of individuals, and by national preju- 
dices. 

Adanson, on the contrary, retaining his solitary habits, inac- 
cessible in his cabinet, without f)upils, almost without friends, 
holding intercourse with the world only through the medium of 
his works, seemed to invest these works purposely with repul- 
sive difficulties, as if he dreaded their too general di£Fusion. 

Instead of the simple and convenient nomenclature contrived 
by Linnaeus, he gave arbitrary names to the difierent beings, 
which no etymological relation fixed in the memory, and 
even sometimes disdained to indicate their accordance vrith the 
names employed by others. He even invented an orthography 
of his own, which made his French look like some unknown 
jargon. This he ssud was to represent the pronunciation bet- ' 
ter. But, in order to have the pronunciation represented, it 
would require first to be fixed; and how could a sound be fixed 
of which no traces remain? The pronunciation is also perpe* 
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tually changing ; and it is upon the orthography alone that the 
duration and extent of a language repose. To prove this, let 
us ask what, for example, would have become of the Latin, had 
each nation thought proper to write that language in the man- 
ner in which it pronounced it ? 

Thus, notwithstanding the real and acknowledged beauty of 
the plan which he followed, and the great number of facts which 
he discovered, notwithstanding the praises which his work re- 
ceived from the most learned naturalists, M. Adanson was far 
from obtaining that influence over the progress of science to 
which he was certainly entitled, and the artificial systems still 
reigned almost exclusively for more than thirty years. But, far 
from being repelled by this want of success, he scarcely took 
notice of it. Then, as during the rest of his life, his own opi- 
nion sufficed to satisfy him ; and always labouring with the same 
ardour, his families of plants were not entirely printed, when 
he was already engaged in an infinitely more genefal work. 

The boldest imagination would recoil on reading the plan 
which he submitted, in 1774, to the judgment of the Acade- 
mic des Sciences, and sdll more on seeing the enormous heap of 
materials which he had actually collected. His object was now 
no longer to apply his universal method to one class only, to 
one kingdom, or even to what are commonly called the three 
kingdoms, but to embrace the whole compass of nature, in the 
most extended idgnification of the word. .The waters, the me- 
teors, the «tars, the objects of t;hemical science, even the facul- 
ties of the mind, and the creations of human ingenuity,' all that 
commonly forms the subject of metaphysics, moral philosophy, 
and politics, all the arts from agriculture to dancing, were to be 
treated of in this gigantic undertaking! 

The very numbers were frightful. Twenty-seven large vo- 
lumes exposed the general relations of all these subjects, and the 
distribution of their various objects. The history of 40,000 
q)ecies was arranged in alphabetical order in 150 volumesw A 
universal vocabulary gave the explanation of ^00,000 words. 
The whole was accompanied by a great number of particular 
treatises and memoirs, by 40,000 figures, and 30,000 fragments 
of the three kingdoms. 

Every one put the question to himself, how a single individual 
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could have even embraced, not to say entered into, the minute 
invedtigatkm, of so many diff^ent objects, and what treasures 
would suffice for their publication. 

In fact, the commissioners of the Academy found the execu- 
tion very unequal. The parts foreign to natural history were 
reduced to mere indications; two-thirds of the figures were en- 
graved or sketched in works well known ; many of the volumes 
were swelled with materials which sUll required to be digested. 
The commissioners, therefore, gave M. Adanson the very wise 
advice, to detach from this vast mass the objects of his own pe- 
culiar discoveries, and to publish them separately, ccmtenting 
himself with pointing out in a general manner, the new relations 
which he might perceive between them and other beings. 

The sciences will long have to regret that he refused to fol- 
low this advice ; for various memoirs, independent of his great 
works, shew that he was possessed of much sagacity in the exap- 
mination of particular objects. We shall now present a short 
analysis of his prindpal writings. 

The Teredoj the shell which bores vessels and piles, and 
which has menaced the very existence of HcJland, had been 
examined by several authors. M. Adanson was, however, the 
first who made known its true nature, and its analogy with the 
pholas and bivalves. The description which he gives of it is a 
model of its kind * : and similar praise is due to his descrip- 
tion of the BaohcLb -f . This is a tree of Senegal, the largest in 
the world, for its trunk is somc^mes 24 feet in diameter, and 
its height from 120 to 150. The name of Adamonia was given . 
it, after that of the botanist who had so well described it, and 
LinnsBus generously retained this name, notwithstanding all the 
reasons which he had to ccnnpltun of the person from whom it 
was derived. 

The history of the gum trees {:, and the numeroqs articles 
which M. Adanson inserted in the Supplement ci the first 
Encyclopaedia, unite, along with a great many new facts, much 
erudition and precision. They shew, by the fact, that our lan- 
guage is capaUe of expressing with clearness all the forms of 

* Memoires de TAcademie for 1759. f Ibid. 1761. 

t Memoiief de TAcadeiniei 1773 «Dd 1779* 
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l^ants^ without baviBg reeourse to the barbarous terminology 
which then began to be introduced, and which is unnecessarily 
repokive in so many modem works. Unfortunately these arti* 
des were not continued farther than the letter C. It is not 
kaown what prevented the printing of the rennuning part, 
whidi was prepared. 

One of the most interesting questions of natural history is 
that of the origin of the different varieties of our cultivated 
fdants. M. Adanson made many CKperiments upon those of 
ccMii, and saw two arise in the barley species ; but they have 
not been propagated for a long time *. Some naturalists, carry, 
ing the consequences of these facts, and others of a like na- 
ture, too far, and maintaining that there is nothing constant in 
the species, alleging even examples which seemed to prove that 
new species are formed from time to time, he shewed that these 
{netended species were, for the most part, nothing else than 
monstrosides, which quickly returned to their ori^Aal form f. 

For a long time, the motions of the leaves of the senative 
fdant, and of the stamina of some plants, had been compared 
to those of certain animals, although the former, for the most 
part, required to be excited by an external cause. M. Adan- 
son discovered spontaneous movements in a green fibrous sub- 
stance, living at the bottom of water, and which he supposed to 
be a jdant. He ^ive a very accurate history of it j, and plac- 
ed it at the head of his system of vegetables. M. Vaudier has 
since considered it as a zoophyte, and named it OsdUcUoria 
AdansonU. 

It was M. Adanson who first discovered that the benumbing 
faculty of certain fishes depends upon dectridty. He made his 
experimoits i|pon ike SUums electricus §. It has also been as- 
serted, that be was the author of the letter on the electricity of 
the tourmaline, which bears the name of the Duke de Noya 
Caraffii||. He had, ther^re, contributed in two important 
pdints to the progress of this branch of natural [^ilosophy. He 
must, indeed, have been well acquainted with that sci^ice, as is 

• Menokes de rAcademie, 1769. f Ibid. 1769. t Ibid. 1767. 

§ VojFage «¥i Senqpol, p. 134. 

il Paris 17S9. See Le Joyand Notice sur Adanson, p. 12. 
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obvious from the details which he has borrowed from it in- his 
Treatise on Vegetable . Physiology and Agriculture. He also 
entered into a long investigation on the unequal expansion of 
thermometers filled with different fluids. 

Nor did he neglect the application of natural history or physics 
to the useful arts. He first discovered the means of extracting 
a good blue fecula from the indigo oi Senegal. In a memoir 
addressed to the ministry^ he shewed that this colony would be 
very favourable to all the productions of our islands, and even to 
those of India, and that it would be easy to have them cultivated 
there by free negroes, a happy idea, and the only one capaUe 
of putting an end to a commerce so disgraceful to humanity. A 
society of English and Swedes, animated by a religious senti- 
ment, made a trial of this plan some years ago, and we are even 
assured that the establishment still exists, although part of it 
has been destroyed by pirates. Should it ever happen that 
the consequences of the last revolutions, and the present state of 
the sugar islands, should at length induce the Eurq)ean govern- 
ments to pixNScribe a system at once so cruel for the slaves, and 
so dangerous for the masters, it would be but justice to remem- 
ber that M. Adanson was one of the first who made known the 
means of supplanting it, without losing any thing of our enjoy- 
ments. Although neither the ministry of France, nor the Afri- 
can Company, paid any attention to this memoir, M* Adanson 
refused, from patriotic modves, to communicate it to the En- 
glish, who had offered him a considerable I'ecompence. 

These various morsels, all interesting, might have been fol- 
lowed by many others, had M. Adanson been so inclmed. His 
travels, his cabinet, and his [^continual observations, would have 
furnished him with sufficient materials for such a purpose. 

Buffon made known several African quadrupeds and bh*ds, 
which were communicated to him by Adanson. M. Geoffroi 
de St Hilaire, who described the.galago, a very extraordinary- 
species of the family of quadrumana, apprises us that M. Adim- 
son had long been in possession of it. We are assured that he had 
the Ethiopian boar long before Allamand and Pallas described 
it ; and his numerous fortfolios are still full of similar subjects. 
But all these treasures, and, however melancholy the reflection^ 
M. Adanson himself, were lost to science and society, from the 
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ttioment that he entirely devoted himself to the execution of the 
gigantic plan of which we have spoken. 

Had M. Adanson been an ordinary man, we should terminate 
his eulogium here : his errors would have afforded no instruc- 
tion ; but it is precisely because he had a true genius, and be- 
cause his discpveries place him in the first ranks of those who 
have benefited science^ that it becomes our duty to dwell a little 
upon this latter and pmnfiil part of his history. The principal 
utility, of those honours which we render to men of science is to 
excite the youthful mind to march in their traces ; but the en- 
couragement thus held forth would often prove fatal, if, dispen- 
ang praise without discernment, we did not also point out the 
false routes into which some of these celebrated men have had the 
misfortune to wander. 

From the moment, therefore, that M. Adanson devoted him- 
self to his great work, he reserved whatever particular facts he 
had, in order to give it more interest, and was no longer willing 
to publish any thing separately. Dreading to lose the smallest 
portion of time, he separated himself more than ever from the 
world, diminished the hours of his sleep, and abridged the 
time allotted to his repasts. When, by some chance, one was allow- 
ed to penetrate to him, he found him buried in the midst of in- 
numerable papers, which covered every part of the room, com- 
paring and arranging them in a thousand ways. The unequi- 
vocal marks of impatience which he exhibited, prevented his be- 
ing interrupted a second time. He even found means of avoid- 
ing first visits, by withdrawing himself into a small isolated 
house in a remote quarter. 

Henceforth his ideas were no longer fed or improved by those 
of any other. His genius now wrought upon its own founda- 
tions only, and these foundations underwent no further renova- 
tion. All those feelings of self estimation which his solitary ha- 
bits had engendered in his mind were now fully developed. Cal- 
culating the extent of his powers by that of his projects, he placed 
himself as far above other philosophers, as the work at which 
be laboured, appeared to him superior to those which they had 
left. He has been heard to say that Aristotle alone approached 
him, but still ilt. a great distance, and that all other naturalists re- 
mained very far behind. Forgetting that his method essentially 
APRIL — ^JULY 1827. B 
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rests upon acquired facts (Hily, he attributed to it an innate vir- 
tue, which enabled him to foresee them, and to describe un- 
known species in advance. ^^ I possess,"^ he said, ^^ all the great 
routes of science ; what need have I of bye-roads ?" The most 
profound contempt for the labours of his predecessors, the abso^ 
lute neglect of modem discoveries, even of objects brought home 
by travellers, the most obstinate attachment to his old ideas, and 
complete ignorance of their most decisive refutations; lastly ^ the 
utter uselessness of efforts so protracted, so laborious, but so erro- 
neously directed : — Such were the features of his mind, and the 
character of his labours. For example, although he was writing 
on mosses, he did not know, in 1800, the existence of Hedwig, 
nor any of the discoveries published upwards of twenty years be- 
fore, regarding this singular class. 

Those who possessed his confidence were so much the more 
unwilling to interfere with his peculiar habits, that, while they 
lamented his eccentricities, they could not but love him. In 
fact, if a prolonged solitude had ^ven an unfortunate directioi^ 
to his mind, that fatal suspicion which retirement so often pro- 
duces, and which has ^sturbed the repose of so many secluded 
men, never penetrated to his heart His manners, always lively, 
were also uniformly benevolent. He entertained extravagant 
ideas of himself, but he did not doubt that every body had the 
same ; and in the midst of the most cruel privations of his old 
age, he was never heard to accuae others. 

It must be owned, however, that he had moments when he 
might with propriety have done so. His principal fortune con- 
sisted of two moderate pennons, the reward of his labours in Sene- 
gal, and of the objects which he had ^ven up to the Royal 
Cabinet. The rigorous measures of the Constitutional Assembly 
deprived him of both, and his seclusion left him no means 
of recovering them. The pennon of the Academy alone 
remained. That society was jstill a point of contact with the 
world. Nor would it have ceased to watch over his fate, had it 
not soon fallen also amid the general ruin : a decree of the Con- 
vention suppressed it, and dispersed its members. Those men, 
whose illustrious names filled Europe, were happy in having re- 
mained unknown to the ferocious tyrants of their country. They 
fled to seek in the most obscure asylums some shelter from the 
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terrible Rword continually suspended over aU that had possessed 
celebrity, and which, perhaps, would have spared none of them, 
had not the mjttstcrs of its fury been as ignorant as they were 
cruel. 

At this period when the most opulent suffered the loss at 
every thing, it may easily be imagined what must have been the 
state of an old man of seventy, already infirm, whom twenty 
years of sedentary labour had left bereft of every relation, and 
had shut out from all knowledge of men and the world. I have 
not courage enough to retrace so afflicting a picture. Would 
that I had the power to paint his admirable patience, and that 
invincible ardour for study, which survived unimpaired, amid 
the most calamitous circumstances ! 

It seemed that he was himself ignorant of his misf(»*tune8. So 
long as he could meditate and write, he lost nothing of his 
serenity. It was an affecting spectacle to see this poor old man 
bent near his fire, ^tting in the light of an expiring ember, 
attempting with a feeble hand still to scrawl a few letters, and 
forgetting all the difficulties of life, when a new idea, like the 
visit of a gentle and beneficent spirit, came over his imagination. 

Without doubt the love of fortune is not the motive which 
induces men to devote themselves to science, nor is it worthy of 
such influence ; glory itself presents but an uncertain prospect : 
but who could resist the intrinsic charm of science itself, and 
that pure happiness, independent of men and of fortune, of 
which the history of the learned continually presents such as- 
tonishing examples ? 

A milder day, however, dawned upon France. The Conven- 
tion, delivered from its opp'essors, abjured their barbarities': and 
one of the last acts of its power was the re-establishment of the 
Acadanies, by uniting them into a angle body, under the name 
of the Institute. 

At the signal of authority, and after four years of dispersion, 
those illustrious men every where issued from the obscurity of their 
retreats, and assembled themselves anew. Their first meeting 
present^ a scene never to be e£^ed from the mind : their tears of 
joy and congratulation, the eagerness of their mutual inquiries re- 
specting their misfortunes, their retreats, their occupations ; the 
mournful recollections of so many associates who had fallen vic- 
1 B 2 
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tims to the rage of their executioners ; and the soft emotions 
of those who, still young, and called for the first time to sit with 
those whose genius they had long before been taught to revere, 
learned also, by this melting spectacle, to become acquainted with 
their heart. 

The restless eye of friendship, however, still sought for some 
whom it had been accustomed to greet, and in thifr number was 
Adanson^ It was then only that the privations which caused his 
absence were learned. His retreat at last disclosed itself to the 
eager search of his companions. He received them with tears 
of renewed affection. Astonished, perhaps, no less than affected 
at bur interest in his welfare, he no doubt regretted that in re- 
nouncing the enjoyments of the worlds he had also comprised 
those of the heart among his sacrifices. 

Science, my friends, requires not tlus : The futile pi*aises of 
vanity, the deceitful favours of fortune, these are what she im- 
periously restrains us from pursuing ; and, without doubt, you 
will not find her restrictions in this respect very grievous. Per- 
haps she also requires us to sacrifice the little praises of the 
world to true glory, of which society at large is rarely wcMthy 
of being judge. But I do not hesitate to declare to you all, 
that mutual intercourse and esteem only render more agreeable 
the bonds which unite men of enlightened minds ; and that 
friendship is the only enjoyment which this noble elite of huma- 
nity will not renounce, even for the certainty of one day obtaio- 
ing honours such as these.l 

A just gratitude obliges us to add that,, from the moment 
when the Government was informed of M. Adanson^s condition, 
every succeeding minister made it a duty to shew, by his exam- 
ple, that the state does not abandon the old age of those wha 
have devoted their life to the public good. Sovereign munifi* 
cence itself did not disdain to sqften his last moments. 

But all the3e benevolent cares were unable to arrest the ef- 
fects of age, and those aggravated infirmities which pressed so 
heavily upon him during the four last years of his life ; and if 
we still had the pleasure of seeing M. Adanson occasionally at 
our meetings, we had not that of seeing him take an active part 
in our common labours. 

He supported his afflictions as he had supported his poverty*^ 
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Although sevetil months a prey to ^he most excrudatiHg pains, 
his bones softened by disease, and a thighbone fractured in con- 
sequence of caries, he was never heard to utter a cry. The fate of 
his works was the sole object of his solicitude. Death put a pe- 
riod to his painful existence, on the 3d of August 1806. 

He directed by his will, that a garland of flowers, made up 
firom the fifty-^ighc families which he had established, should 
be the only decoration of his cofiin— a frail but affecting image 
of the niore lasting monument which he has himself created. 
Some friend of science, we trust, will not be wanting, soon to 
raise him anotlter, by speedily rendering public all that his 
immense collec^ons still contain of new and useful informa- 
tion. 



Note* ofii iJtt RoMlesnake (Crotalus horridus) ; in a Letter ad' 
dressed to Thomas Stuart Traill^ M. D. Spc, By John 
James Audubon, F. R. S. E. M. W. S. &c *. Communicat- 
ed by the Author. 

X HE power of fascination gratuitously ascribed to most 
snakes by theoretical naturalists, has so long rivetted the atten- 
tion of all persons inclined to think on the subject, but without 
the means of judging for themselves, that the following fruits 
of many years' observation, in countries where snakes abound, 
-will not, I hope, though adverse to tjie supposed power of fasci- 
nating, be looked upon as destitute of interest. 

Baltlesnakes in particular, appear to have acquired their 
chief fame from this supposed charm. I shaU, therefore, draw 
y<»ir att^tion more directly to the habits of that species, and 
b^n by enumerating the many real and extraordinary facul- 
ties bestowed upon it. These consist in swiftness; in pow- 
ers of extension and diminution of almost all their parts ; in 
quickness of sight ; in being amphibious ; in possessing that 
wonderful and extraordinary benefit of torpidity during win- 
ter ; and long continued abstinence at other periods, without, 
however, in die mean time losing the venomous faculty, the prin- 

• R«ad before the Wernerian Natural History Society, 24th February 1827. 
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cipal means of their defence* I shall proceed to elucidate^ by 
well authenticated examples, all those different faculties. 

Rattlesnakes hunt and secure for their prey with ease grey 
squiirels that abound in our woods ; th^*efore they must be pos-^ 
sessed of swiftness to obtain them. Having enjoyed the pleasure 
of beholding such a chase in full view in the year 18^1, 1 shall de^ 
tail its circumstances. Whilst lying on the ground to watch the 
habits erf a bird which was new to me, previotR to ^looting it, I 
heard a smart rustling not far from nflPe, and turning my head that 
way, saw, at the same momenty a grey squirrel full grown, issuing 
from the thicket^ and boundng off in a straight direction, in leap» 
of several feet at a time, and, not more than twenty feet behind, ar 
rattlesnake of ordinary size pursuing, drawn apparently out to it» 
full length, and sliding over the ground so rapidly that, as they 
both moved away from me, I was at no loss to observe the snake 
gain upon the squirrel. The squirrel made for a tree, and ascend- 
ed to its topmost branches ^ nimbly as squirrels are known lo do. 
The snake perfcnrmed the same task conuderaUy more slowly, yet 
so fast, that the squirrel never raised its tail nor barked, iHit eyed 
\he enemy attentively ^ he mounted mid approached. When 
within a few yards, the squirrel leaped to another branch, and 
the snake followed by stretching out full two^thirds ni its body^ 
whilst the remainder held it securely from fedEng. Passing thus* 
from branch to branch, with a rapidity that astonished me, the 
squirrel went in and out of several holes, but remained in none,, 
knowing well that, wherever its head could enter, the body of 
his anti^onist would follow ; and, at last,^ much exhausted and 
terrified, took a desperate leap, and came to the earth with Iegs> 
and tail spread to their utmost to ease the fall. That instant the^ 
linake dropt also, and was within a few yards- of the squirrel be- 
fore it had begun making off. The chase on land again took 
place, and ere the squirrel could reach another tree, the snake 
had seized it by the back near the occiput, and soon rdled it- 
self about it in such a way that, although I heard the cries of 
the victim, I scarcely saw any portion of its body. So full of 
its ultimate object was the snake, that it paid no attention to^ 
ine, and I approached it to see in what manner it woald dispose 
of its prey. A few minutes elapsed, when I saw the reptile 
loosening gradually and opening its folded coils, imtil the squir-^ 
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tel was left entirely disengaged, having been killed by sufiPocau- 
tion. The snake then raised a few inches of its body from the 
ground, and passed its head over the dead animal in various 
ways to assure itself that life had departed ; it then took the 
end of the squirrePs tail, swallowed it gradually, bringing first 
one, and then the other of the hind legs parallel with it, and 
sucked with difficulty, and for eotne time, at them and the rump 
of the animal, until its jaws became so expanded, that, after dus, 
it swallowed the whole remaining parts with apparent ease. 

This mass of food was removed several inches from the bead 
in the stomach of the snake, and gave it the iqypearance of a roUf- 
leau of money brought from both ends of a purse towards its 
centre ; for, immediately after the operation of swallowing was 
comjdeted, the jaws and neck resumetl their former aj^pearanoe. 
l%e snake then attempted to move off, but .this was next to im* 
possible ; when haidng cut a twig, I went up to it> and tapped 
it on the head^ whidi it rmsed, as well as its tail, and began for 
the first time to ratde. I was satisfied that for some lapse of 
time it could not remove far, and that the woods being here ra^ 
ther thin, it would soon become the victim of a vulture. I th^ 
killed it, and cut it open to see how the squirrel lay within. I 
had remarked^ that, afler the procest of swallowing was comply 
ed, singular movements of the whole body had taken plaoe^-— 
a kind of going to and fro for a while, not unUke the convulsive 
motions of a nek animal, as a dog for instance, about to vomit 
I concluded that some internal and necessary operation was go* 
ing on. This was proved when I found the squirrel Ijdng p^- 
fectly smooth, even as to its l^r, frc»n its nose to the tip of it9 
tail. I noted all this on the spot. This over, I sought my 
game again, and felt a great satisfaction ; but having met my 
friend Mr James Ferry, on whose lands in the State of Louisi- 
ana I was then hunting, and having rdated what had just hap- 
pened, he laughin^y said, '* Why, my dear sur, I could have 
told you this long ago, it being nothing new to me.^ These 
fiets, I trust, are quite sufficient to exem{4ify the faculties of 
swiftness, imd the powers of extension and diminution, in the 
rattlesnake. 

In regard to quickness of right.— I have several times disco- 
vered a snake to be near me from a suddoi and brisk rustling 
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amongst the dead leaves or grass, as a vulture or forked-tail fal- 
oon was passing over the place in search of food, and by close 
investigation discovered that some snake had made away to hide 
imder a log, root,^ or stone, from its winged enemy ; for, after 
being satisfied that the noise thus heard was produced by snakes 
labouring to escape through fear, I have remained snug and si- 
lent, and have seen them issue from their covert, when the vul- 
ture had gone by. But, further, I have frequently seen them 
move their heads sidewise, looking up to the trees, and disco* 
vered that they were then in search of birds* nests ; and so 
watchful of the parents* motions, that, as if afraid to suffer by the 
encounter with a bird of size and power, they made choice of 
the time when both parents were absent, to ascend and rob 
them either of the young or the eggs if not fully laid and ready 
for incubation. Should the snake, in such attempts, be per- 
ceived by the owners of the nest, their cries of alarm and attack 
are heard through the woods, and so many other birds assemble 
and pour in from all »des, that it becomes nearly impossible for 
the snakes to make good their retreat. I shall merely add that 
those battles and defeats are corroborated by one of our most 
eminent naturalists in America. 

That almost all snakes can swim, and do swim well, too, and 
can remain under water a considerable time, is a fact sufficiently 
ascertained ; but that, in this element, they have the power of 
pursuing fish, and of catching either them or frog3, is a fact 
which, though equally true, is not so well known. I shall there- 
fore present to you some proofs of this from my own observation. 
Whilst fishing on the banks of the Schuillkill river, not very 
far from Philadelphia, about twenty years ago, I saw a snake 
issue out of the water close to me, and slide up a large stone to 
receive the benefit of the sun. I perceived it to be swelled about 
its middle, and shot it to ascertain its contents, when I discover- 
ed in the stomach a cat*fish scarcely dead, so fresh indeed that 
I made it my prize, and felt no ways alarmed at eating it when 
dressed. Since that time I have had opportunities to see snakes 
chasing bull-frogs, follow them after they had leaped into the 
water, and return with them in their mouths. Several other 
species, indeed, make the water their almost constant place of 
abode, one of which, the Congo (C. nigra), an extremely veno- 
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mous snake, is found in great numbers in all the lakes and 
i«ratery swamps of the Southern States. 

Periodical torpidity in snakes, as in almost all animals subject 
to it, has been wisely ordered, on account of the very slow growth 
granted to nfbst of them. Snakes, as well as alligators, increase 
in size very slowly, and are consequently long-lived ; — but how 
transient, if needed, this most wonderful power granted them to 
live, to die (as it were), and to live again, is, I shall try to de- 
scribe by the following curious fact. M. Augustine Bourgeat, 
whose name will be ever dear to me, my younger son, and my- 
self, were hunting one winter-day for ducks, and having^halted 
a whil^ near a lake, we struck up a fire. Being desirous to eat 
what we were pleased to call our dinner, we began picking and 
cleaning some of our game. The youngest of our party ran 
about for wood, and, anxious that a good supply should be at 
hand, attempted to roll a log, at a short distance, towards the 
spot pitched on. In doing this, my son discovered so large a 
rattlesnake closely c6iled up, in a torpid state, that he called us 
tx> come and look at it. It was stiff as a stone, and, at my 
request, my son put it into my game-bag, then upon my back, 
for farther observation. Shortly afterwards, whilst our game 
was roasting upon the wooden-forks stuck in front of our 
cheerful fire, I felt something moving behind me, which I 
thought for a moment was occasioned by the struggles of a dy^ 
ing duck ; but presently recollecting the dangerous animal, I 
begged my friends to see if it was not the snake ; and being 
assured that it was, the time employed in unstrapping and 
throwing cS the bag with the reptile, was, I assure you, of very 
short duration. The snake was then quite alive, issued from 
the bag, and began rattling, with its head elevated, and thus 
ready, while the body was closely coiled, to defend itself from all 
attacks. The distance at which it then was from our fire, and 
the consequ^it cold, would, I thought, soon conquer it ; and in 
this I was not mistaken ; for, before our ducks were roasted, 
the snake had stopped its alarum, and was bent on finding a 
place of refuge, again to become torpid. Having finished our 
meal, my son, who had watched all its movements with the eager- 
ness of youths brought it again, with a smile, saying, ^^ Papa, 
look at Hercules and the serpent I"' We took it home, and it 



Digitized by 



Google 



96 Mr Audubon^s Notes on the RaitieSnake, 

became torpid, or revived, at our pleasure, as ofteu as we re* 
moved or brought it near the fire ; until having put it in a jar 
of spirits, it travelled to the Lyceum of New York.^-That all 
their faculties become dormant, and remain virtually dead during 
torpidity, I have ascertained, by finding snakes, with great 
quantities of food in the stomach, frozen and undigested, al- 
though it had been there for several weeks ; when, if the snake 
was removed to a warm situation, the operation of digestion 
was daily perceptible, and the whcde food in a short time con- 
sumed. 

Rattlesnakes have the power of laying down their fangs 
along their jaw-bones when at rest, and of raieing them again 
at will ; as sharks also do, and some other fishes. It is cMily 
w^en inflicting a definsvee wound that their fangs are used. At 
this time, the snake, either coiled, or in any other position, has 
the power of darting about two-thirds of its body towards its 
object, and, with its mouth open to its utmost stretch, all its 
fangs being erect, it strikes so violent a blow whilst it bites, that 
I have been assured, by some Osage chiefs, that, on such occa- 
sions, they felt, when struck, as if atbout being thrown off tb^r 
centre of gravity. The fangs make their way into flesh, or, in- 
deed, tough leather, with perfect ease, and instantaneously. The 
wound is generally mortal, if proper remedies be not at <Hice re« 
sorted to. Among the native Americans^ cutting out the wound- 
ed part, and searing, or, as it is termed in the country, scaring' 
it with fire, is considered the most effectual,-— but even this re* 
quires great promptitude to af&rd a chance of safety. The 
quantity of venom infused is more or less, as the animal may 
have been more or less irritated. If made to bite themselves, 
their own flesh affords no antidote, for they die in excruciating 
torments. The venom of a rattlesnake, while the animal is strike 
ing against any object, will be sometimes ejected to a consider- 
able distance. I have seen one confined in a wire*cage, when 
much enraged, strike against the bars so furiously, diat the pot- 
scm was sent several feet towards me. 

To give you an idea of the long time this poison retains its 
property, I shall relate a curious but well authenticated series of 
facts, which took place in a central district of the State of Pennsyl- 
vaniit, some twelve or fifteen years ago. A fanner was so idigfat- 
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ly l»t through the boot by a rattlesnake, as he was walking to 
Tiew his ripening corn fields, that the pain felt was thought by 
him to have been from the scratch of a thorn, not having seen or 
heard the reptile : upon his return home, he felt, on a sudden, vio- 
lently sick at stomach, vomited with great pain, and died in a 
few hours. Twelve months after this, the eldest son who had 
taken his father^s boots, put them on and went to church at 
some distance. On his going to bed that night, whilst drawing 
ofFhis boots, he felt slightly scratched on the leg, but merely men- 
tioned it to his wife, and rubbed the place with his hand* In a 
few hours, however, he was awakened by violent pains, com- 
plained of general giddiness, fainted frequently^ and ejcpired be- 
fore any succour could be applied with success ; the cause of his 
illnessalsobeing quite a mystery. In course of time his effectswere 
sold, aiid a second brother, through filial affection, purchased the 
boots, and, if I remember rightly, put them on about two years 
after. As he drew them off, he felt a scratch and complained of 
it, when the widowed sister being present^ recollected that the 
same pmn had been felt by her husband on the like occasion : 
the youth went to bed, suff^ed and died in the same way that 
his father and lHX)ther had before him^ These repeated and 
singular deaths being rumoured in the country, a medical gentle- 
man called upoii the friends of the deceased to inquire into the 
pardculars, and at once pronounced their deaths to have been oc-^ 
casioned by venom^ The boots that had been the cause of com* 
plaint were brought to him, when he cut one of them opwi with 
care, and discovered the extreme point of the fang of a rattle^ 
snake issuing from the leather, and assured the people that this 
had done all the mischief. To prove this satisfactorily^ he scratch* 
ed with it the nose of a dog^ and the dog died in a few hours 
from the poisonous effect it was still able to convey. 

In confirmation of these facts, I have been tdd by native 
Americans^ that arrows dipt in rattlesnake venom, would carry 
death for ages after. 

Some European writers of great eminence have asserted, that 
rattlesnakes are destroyed by hogs in such quantities, that the 
introduction of the latter into any country^ would soon clear it 
of the former. In the United States, where hogs are very nu- 
merous, I never witnessed any one att^oipt to kill a rattlesnake, 
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«nd have, on the contrary, remarked that hogs were shy of these 
reptiles ; but if this were not the case, the ease with which rat- 
tlesnakes can either make their escape, or defend themselves, is 
such, that the hog would, in preference, I think, avoid the dan- 
ger, and without risk, feed on congenial food, which is ever un- 
der his nose, and in great abundance throughout all our woods, 
unless, indeed, the hog were endowed with the power of fascina- 
tion, a thing not yet communicated by those writers. But why, 
I would ask those closet naturalists, do not the rattlesnakes 
fascinate their opponents the hogs as well as birds ? 

The flesh of rattlesnakes was coni^dered a dainty by the 
Spaniards, whilst in possession of Louisiana. Mr James Perry, 
a principal Alcaide in the parish of St Francis at that period, 
has assured me, that the officers garrisoned on the heights of Fort 
Adam, were in the habit of giving premiums to the soldiers and 
Indians who brought them the largest and fattest. The head 
being cut o£P, the snake was suspended, so as to become entirely 
drained of its blood, and the flesh cooked as that of chickens, 
which it much resembles. Their skins were tanned, and beauti- 
ful shoes are still made with them, which retain all the variega- 
ted marks exhibited on the scales of the animal when alive. 

Perhaps one of the most wonderful faculties possessed by this 
and many other species of snakes, is that of being able to live 
without any food whatever for years ; and quite as remarkable, 
that, during the lapse of this astonishing fast, their appearance 
and condition scarcely exhibit their being in any want Their 
movements, the power of rattling, and that of inflicting- mortal 
wounds, are perfecdy kept up. One which I confined in a cage 
for tliree years had frequently rats, young rabbits and birds of 
various kinds put in, sometimes alive, and at other times dead, 
without their ever being touched ; not even a movement would 
be made by the snake to approach them ; while, on the contrary, 
the live quadrupeds and birds shewed great symptoms of fear, and 
threw themselves violently in all directions about the cage, to ef- 
fect their escape from an enemy well known to them. The 
operation of throwing off its skin annually was, however, aban- 
doned, after the first spring of confinement ; and as the indivi- 
dual was small, and I did not consider it as arrived at its mid- 
dle age, I measured its length with accuracy, and discovered. 
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that, during the whole time of its imprisonment, it did not grow 
in the least To what extent this power of abstinence is ever 
used, when the animal is at liberty, I am unable to tell, but I 
have thought, that the animal possessing it so eminently, went 
a great way towards proving that it had not that of fascination ; 
as it would be very unnatural for an animal so gifted to lie and 
suffer, while the ^ngle glance of a magnetic eye could bring 
down a bird at once from the top of any tree into its mouth. 

I now and then turned the snake out of its cage, when, with 
great quickness, it would go about the room, looking in all di- 
rections, vvrith a view to effect its escape. As I was armed with a 
long stick, it never made towards me, but if I put myself in its 
way, it would stop, prepare for action, and rattle, until I re- 
moved, and afforded it a free passage. 

Rattlesnakes are easily disabled, and afterwards killed. A 
single smart blow, even of a slender twig, will disjoint any part 
of the vertebrsB, after which they lie at your mercy. 

The mode of copulation used by these reptiles is so disgust- 
ing, that I would refrain from any mention of it, were it not my 
chief purpose to record any facts regarding them that may be 
uncommon or little known. Early in spring, as soon as the 
snakes have changed the skin that contained their last yearns 
growth, they issue brightly coloured, glistening with cleanliness, 
and with eyes full of life and fire. The males and females 
range about, in open portions of the forest, to enjoy the heat of 
the sun, and, as they meet, they roll and entwine their bodies 
together, until twenty, thirty, or more, may be seen twisted into' 
one mass, their heads being all turned out, and in every direc- 
tion, with their mouths open, hissrog and rattling furio\isly, 
while, in the mean time, the secret function is performed. In 
this situation they remain for several days on the same spot, 
and the danger of approaching such a group would be very 
great ; for, at sight of any enemy to disturb them, they all sud- 
denly disengage, and give chace. 

The fact of their rattling, which tends to alarm intruders, and 
to warn them of their danger, is too well known to call for any 
observations regarding it. ' 

To conclude : suffer me to call to your recollection a well 
known fact, that birds, of all kinds, are full of courage ; that 
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even the smaller tribes will attack and chase before them the 
larger kinds, and that those again will even defend themselves 
from man, and often with success. Have we not all seen the 
little robin chace a cat ? An eagle will keep off a man from her 
nest, and a cock will attack even a Uon. This being the case, 
why should they suffer their senses to sink in sleep before a rep- 
tile, when, with a few mere flaps oS their wings, they can so 
easily escape. After this reflection, can we for a moment ima- 
gine, that the Creator has exposed the feathered race to such 
dangers as the power of fascination would imply ? We may rest 
assured, that, when snakes destroy Inrds, or any other animals, 
it is by the quickness of their motion, and the acuteness of their 
sight, seconded by cunning and strength, but never by fascina- 
tion. 

On tlie Rein-deer. 1. Its Naturalizatioti in SQotlancL 2. Its 
Food. 3. Rein-deer Milk, and preparations nmdejrom U. 
4. Speed of the Rein-deer. 5. Rein-deer eats the Lemmng. 
6. On tlie Furia in/ernalis *. ♦ 

1. Naturalization of the Rein-deer in Scotland. 

X HE question, whether or not it be possible to introduce the 
rein-deer into this country, will probably be considered as set at 
rest after the late failure, which has not been the only one. I 
am still, however, unwilling to believe this ; and I cannot but 
regret, after the activity and perseverance of Mr Bullock had 
succeeded in bringing alive and well to this country so large a 
herd of deer, a thing never before attempted, that his labours 
should not have been seconded by some spirited proprietor, and 
his views supported in the way that would have been most like- 
ly to have crown^ them with success, — the imm^iate removal 
cf the herd, on arriving here, to some remote and favourable 
part of the Highlands, where the Laplander himself, the most 
natural person for the purpose, might have undertaken the 
charge of the herd, and been rewarded acccwrding to his care in 
the increase of it Had the experiment been tried in this man- 

* This account of the Rein-deer is extracted ftfom a very interesting and amus. 
ittg work just published, which we partici^rlj recommend to our xeaddnu— 
" Travels in Lapland and Sweden by Captain Brooke,'* published by Murray. 
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ner^ which it certainly merited, I feel little doubt, that, instead 
of the herd having been so unfortunately reduced to nothing, 
its number would now have been trebled, and the success of the 
undertaking fully established. 

Should a future trial ever be made, it would be dearaUe, as 
the most likely means of rendering it efficient, to land the deer 
directly upon the northern part of Scotland, where the country 
is least inhabited, and possesses a wide, uninterrupted mountain 
range, in the vicinity of the coast, that, if necessary, tlie deer 
might be driven during the summer to the sea side. It is also 
a circumstance of the greatest importance, though it has never 
yet, I believe, been attended to, thf^t Laplanders should them- 
selves accompany the deer, and have the personal care of them 
at all times, instead of this office being entrusted to persons un* 
acquainted with the nature and habits of the animal, as well as 
its diseases. The experiment should be upon a scale sufficient- 
ly large to guard against the casualties that might occur in 
Inrii^ng the deer over, as well as subsequent accidents and con- 
tingencies. It has been seen that they will remain healthy in a 
state of confinement ; it would, therefore, be advisable that one- 
half of the number brought over should be kept up, that they 
might replace the others from time to time, according to circumi- 
atances, and be turned out when their numbers became so strong 
as to leave no cause for apprehension. It would also be desir- 
aUe, that the other half, on being turned out on the mountains, 
should be kept in two separate herds, each under the care of a 
Ltqplander, who, without intermixing the deer, might be suffix 
dently near to assist each other, and have one tent common to 
both. This Csirther divimon would guard against any sudden 
acddent, and the spreading of any conta^ous disease, that 
nug^t direaten the safety of the deer ; and one part might thus 
fill up the deficiencies of the other. 

Should the experiment fail, after it has been tried in the man- 
ner now reoomm^fided, it might, withthe greatest confidence, be 
asserted that the rein-deer will not exist in the climate of Scot- 
land : though the trials hitherto made, however decisive they 
may appear to some, will, I am persuaded, if carefully looked 
into, be found not sufficiently conclusive to warrant an absolute 
deciiuon as to the fact. 
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2, Food of the Rein-deer. 

The summer food of the rein-deer is not merely moss. The 
animal in this season strips, with great pleasure, the leaves from 
the birch, sallow, and aspen, particularly the former, and browses 
also upon the young herbage, and the tender shoots of the 
knountain shrubs, which it crops hastily as it passes along. 
It is affirmed, that where the rein-deer has been feeding, no" 
cattle will graze for a considerable time afterwards. 

The food, and almost entire subsistence of the animal, during 
winter, as is well known, are different lichens, but chiefly the 
Lichen rangiferinus^ or rrin-deer moss. The properties of this 
plant, which is thus so providentially strewed over a country 
destitute almost of other vegetation are very nourishing, and 
t;apable of supporting even man himself; though it is not, I be- 
lieve, ever used for this purpose by the Laplanders. It seems 
probable, that this, as well as the Lichen tslandicus (Iceland 
moss), might be applied with great advantage to the purpose 
of making a more nutritious and palatable kind of bread, than 
what is used cccaMonally in the north of Sweden and Norway 
by the peasants, in years of extreme scarcity, the chief ingre- 
dient of which is the bark of the fir. Cows are said to be very 
fond of this lichen, when fed Upon it ; and the quantity of milk 
then, afforded is greater than is produced by any other diet. In 
those parts of Lapland, where rein-deer are kept by the Swedish 
or Finland colonists, hay is sometimes given them as food du- 
ring the winter, should there be a deficiency of their usual suU 
sistence. 

As to the question once raised, whether the rein-deer ever 
ruminate, which was denied by some, it is unnecessary to si^ 
n|6re, than that experience no longer permits the fact of thekr 
ruminating to be a matter of uncertainty. 

3. Reifi^er MiOc^ and preparations madejrom U, 

The Laplander Is a wanderer both from nature and necessity. 
His subsistence impending entirely upon his deer, which are left 
fri6e and unconstrained, his own movements may be^ said to be 
guided by theirs, and by them also his habits of life are in a great 
measure fctmed. The number of deer belonging to a herd is 
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from 300 to 600 ; with these a Laplander can do well, and live 
in tolerable comfort. He can make in summer a sufficient quan- 
tity of cheese for the year's consumption ; and, during the winter 
season, can afford to kill deer enough, to supply him knd his 
family pretty constantly with venison. With 200 deer, a man, 
if his family be but small, can manage to get on. If he have 
but 100, his subsistence is very precarious, and he cannot rely 
entirely upon them for support. Should he have but fifty, he is 
no longer independent, or able to keep a separate establishment, 
but generally joins his small herd with that of some richer Lap- 
lander, being then considered more in the light of a menial, un- 
dertaking the laborious office of attending upon and watching 
the h^d, bringing them liome to be milked, and other similar 
offices, in return for the subsistence afforded him. A Lapland- 
er who is the master of a herd of 1000 deer is considered a rich 
man ; though instances are not rare of their possessing 1500 or 
even 2000. 

The food of the Laplander during the period of his summer 
wanderings is spare and frugal ; he no longer indulges himsdtf 
in his favourite food, rein-deer venison, which forms the luxury 
of the winter season. . In summer he is intent only upon in- 
creasing his herd, and providing against his future wants. He 
contents himself then generally with milk, and the remains of 
the curd and whey after making his cheese. In the first he in- 
dulges himself sparingly, on account of the very small quantity 
each deer affords, as well as of the great importance it is to him 
to secure a good quantity of cheese for his winter stock, and to 
guard against any disaster that might suddenly befall his herd, 
and reduce him to want. As his herd is milked during the sum- 
mer season only, when this is drawing to a close, he generally 
sets by some milk for the purpose of being frozen. This serves 
not only for his own individual use during the winter, but k 
prized' so much for its exquisite delicacy in this state, that it 
forms an article of trade; and the merchants with whom he 
deals, and who repair then to the interior, gladly purchase it at 
any price. 

From the naturally churlish temper of the mountain Laplander, 
and the value he justly sets upon his milk, it is extremely difficult 
during summer to prevail upon him to part with even a very 
APRIL — JULY 1827. c 
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small quantity ; and, whenever I visited the tent, I saw with 
what reluctance these people offered it. By degrees, however, 
I ingratiated myself so much into their favour, partly from die 
\ oircamstanoe of my being an Englishman, and partly by a few 
well timed presents, that, (ot some time during dieir stay ne«: 
Fuglenses, I had the luxury of drinking it in a morning for my 
breakfast ; and I must confess I found it so delicious, that I 
think the time of any idle epcure would not be ill bestowed in 
making a trip to Finmark, were it solely for the pleasure of 
tasting this exquisite beverage. The flavour of the milk is 
highly aromatic, which, it is probable, is chiefly owing to the 
kind of herbi^ the animal browzes upon in summer. In co- 
lour and consistency it resembles very rich cream ; and its na- 
ture is such, that, however gratifying to the taste, it is difBcult 
and even unwholesome to drink more than a small quantity q£ 
k. — ^ 

Rich as the quality of the rein-deer milk is, it is singular diai 
the cheese which is made-from k \s extreoaely bad, being hard,, 
i^ite in colour, of a disagreeable taste, and eatdble only by a 
Laplander. I am ignorant of the cause of it, though inclined 
to think it arises more from its peculiar nature, than frmn any 
defect in the making, this being effected simply by placing the 
milk in a large iron pot over the Are, which, with die addition of 
rennet, made from the stomach oi the deer, quickly turns k. 
The curd is then pressed, and the whey being separated (rom it» 
is put into small shallow moulds. 

The genial sdze of the cheese is that of a smidl plate, and k 
is little more than half sn inch in thidcness. P^issiUy its beiz^ 
made so diin may have an e£sct upon Uie goodness of it, as, 
when cut, the bard yind composes the larger portion. Bad as 
it is, it is highly prized by the Laplanders, who eat it both raw 
and toasted ; in the latter state it appears at the tables of the 
merchants, and is rather more palatsdble. Notwitlistanding ks 
previous hard and dry appearance, whai applied to the flne, a 
rich pure oil distils from it, which is found extremely serviceable 
in removing the effects arising from being frost-bitten ; foat, be- 
ing irubbed on the fixuzen part, it prevents mortificaticm £roni 
■ensuing. This is used wiien tfie eommon vemedy of snow-rub- 
bing has been neglected. I was induced, from cuiio»ty, to 
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bring with me to England several reuvdeer cheeses; some of 
whidi were till lately in my possession. I did not find that ag« 
at all im^nroved their flavour ; not having in any d^pree scrfkea- 
ed them, or produced any other e£^t than creating a singular 
quantity of mites, which accumulate again almost immedi^ly 
after the former have been removed. 

Butter is seldom, if ever, made of the rein-de^ milk, by the 
Lajrfanders; the reason, no doubt, being the far greater value 
that cheese is of to them, as an article of support ; and bread 
being at the same time a thing unknown, the making of butter 
would be of little utility. It is, however, sometimes made by 
the Finland settlers, who, in many parts of Lapland, keep herds 
of rein-^eer, and is, I have been told, of a peculiarly white co- 
lour. . 

The Laplanda: sometimes varies hb dishes by mixing diffe- 
rent kinds c^ wild berries, such as the whortle or cloud berry, 
with the whey : the latter being previously boiled till it acquires 
a thick consistence. This preparation I have seen them eat in 
astonishing quantity, and with the greatest relish. They are 
no less fond of the roots of the angelica, the taste of which is 
certainly very agreeable ; and they have, which I believe this 
root m^ts, a high opinion of it^ qualities as an antiscorbutic. 
They set also much value upon the blood of the rein-deer, ftom 
which they prepare a variety of dishes, tiding care always to 
fureserve it when the t^imal is killed. It is probable, that flimr 
predilection for it is increased by the antiscorbutic properties 
which it is said also to possess. An instance of this is to be 
found in the interesting account of the Dutch navigators, under 
^ command c^ Hemskirk, w^o were obliged to pass the win- 
ter in Nova Zembla, in the lat. of 76% and suffered in ccmse- 
quence an intense degree of cold. Several of them died from 
the ^fepts of the scurvy, and the survivors attributed their es- 
cajnng this disorder to th^r constant habit of drinking the warm 
blood of the rein-deer, which they had killed for their supp(^ 
a practice which had not been followed by those who fell vic- 
tims to it. 

^. SIpeed of the Rein-Deer. 
Various conjectures having been advanced respecting the 
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speed of the rein-deer, I shall state what I know from my owti 
experience, and the information of those on whom I can rely. 
Taking a general view of my subsequent journey through Lap- 
land, it will be seen, though it may be estimated at about 330 
miles, that it was performed with only twg deer. The distance be- 
tween Alten and Koutokeino is about 150 miles, and it was ac- 
compUshed with one deer in four days. This is unusually slow 
travelling ; but it will be easily accounted for, by the bad wea- 
ther we experienced, and the slate of the snow. This distance, 
however, has been travelled repeatedly in a far shorter space of 
time. Mr Aargaard once returned from Koutokeino to Alten, 
towards the spring, when the sledging is nearly at an end, in 
twenty-four hours, with only a single deer ; and Mr Klerck, 
who resides at the latter place, performed the same .J9umey 
twice in thirteen hours, and once in fourteen, employing three 
deer : which will be considered very fast travelling, particularly 
by those who are acquainted with his weight. 

The distance between Koutokeino and Alten has even been 
performed in a space of time still shorter than what has been 
just mentioned, by two other merchants of my acquaintance, 
who, returning from Tornea to Alten, where they had been on 
commercial business, on reaching Koutokeino, made the journey 
across the mounta'm range in nineteen hours with only one deer, 
the distance, as before stated, being 150 miles. To have ac- 
complished this, the animal must have kept up an average pace 
of eight miles an hour the whole way, allowing no time for rest- 
ing. The greatest instance, however, on record, of the speed of 
this animal, though it appears little short of an impossibility, i& 
that of the rein-deer, of which a portrait, with that of its driver, 
is yet preserved in the palace of Drottningholm ; thoi^h how 
far it has been authenticated, it would be difficult to ascertain. 
The case I here allude to occurred in the year 1699> upon the 
frontiers of Norway. In consequence of the Norwegians mak- 
ing a sudden and unexpected irruption into the Swedish terri- 
tories, an officer was despatched with a sledge and rein-deer to 
Stockholm, to convey the intelligence ; which he did with sych 
speed, that he performed 124? Swedish miles (about 800 Eng- 
lish) in 48 hours : but his faithful animal dropped down lifeless 
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on the Riddarhustorget, just after his arrival in the capital. 
Tl^e bearer of the news, as it is said, was in consequence en- 
nobled, and assumed the name of Rehnstjema (Rein-deer Star). 
The second part of our journey from Routqkeino to Muonio- 
niska, in Russia, which is rather a greater (^stance than the pre- 
ceding, was performed in two days and a half, the weather be- 
ing good, the snow in better order, and the country over which 
we passed far more favourable to expedition, from the general 
flatness of it. Neither of these journeys, however, is a fair speci- 
men of what a rein-deer can really perform in point of speed, 
though the first may be considered as a proof of its strength and 
endurance, under very disadvantageous circumstances, it is 
well known, besides, what delays are necessarily attendant upon 
a largie number of persons travelling together, and with what 
greater ease and facility a smaller party makes its way, unin- 
cumbered with piiich baggage, and dependent only upon itself. 
It is difficult, indeed, to state, to what degree a rein-deer, under 
every favourable circumstance of its own powers, stat^ of snow, 
weather, nature of ground, or ice, weight it has to draw, &c. can 
extend its speed. 

As the distance, however, between Alten and Koutokeino, 
• which is a continued chain of lofty mountains, and most diffi- 
cult to pass, has been performed in less than twenty hours, it 
is certain that, if the powers of the deer had been exerted on 
different grotmd, suc^ as the hard surface oi a river, a far 
greater space might have been accomplished in the same time. 
Ten miles are the utmost I have ever performed in an hour, 
and it was done at a trot, without putting the deer once into a 
gallop. I think, however, that a deer, with a light weight and 
pulk, on the best ground^ might be made to perform not far 
short of double this distance at a gallop, though it would not 
be able to keep it up at farthest more than an hour. The most 
accurate account of the speed of the rein-deer is furnished us by 
Pictet, who, when he visited the northern parts of Lapland, in 
1769, for the purpose of observing the transit of Venus, was 
curious to ascertain the point ; and having accordingly mea- 
sured a certain distance, he started four rein-deer, with their 
drivers, in very light sledges. The following he states as the 
results : 
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^^ The foremost deer accomplished 6,397 Paris feet in six mi- 
nutes, passing over thus, in each seconcJ, 14 feet 11 inches, and 
.90 of an inch. 

*^ The second deer performed the same distance in seven 
minutes aiid 30 seconds, being 11 feet 11 inches .9^ of an inch 
t6 each second. 

** The two remaining deer were distanced."" 

In this race, which took place in March, the depth of snow 
was a great impediment to the deer, and a second trial was £ic- 
COTdmgly made in the following month, upon more favourable 
ground, with three deer, the results of which were thus : 

** The first deer performed 3,089 feet, 8 inches, and .90^ in 
two minutes, being at the rate of nearly 19 English miles in 
an hour, and thus accomplishing 25 feet, 8 inches, and .96, in 
every second. 

<^ The second did the same in three minutes, and the third 
and last deer in three minutes and 9& seconds. The ground 
in this race was nearly level.*^ Nov. Comment Petropol, 

A traveller, muncumbered with any thing but what he carries 
on his back, might pass tlirough Lapland, taking its farthest 
extremities, in an inconceivable short space of time, if proper 
arrangements were previously made ; that is," if he had many 
deer provided for him, ready at different stations, and was not 
very unfortunate in the weather. This is supposing what might 
unquestionably be performed, but yet would be subject to great 
difficulty and imcertainty ; without taking into consideration, 
whether any one would like to be thus shot like an arrow 
through a cotmtry, unable to form any idea of it beyond the 
dedg^ that st^ported him, or the animal that dragged him 
akmg. 

5. Rem-Deer eais the Lemming, 
The curious circumstance of the rein-deer occasionally feeding 
up<m the mountain-rat, or lemming (Mus Lemmus^) has been 
fJwrmerly noticed. In addition to the proofs already given of 
diis singular propensity of the animal, I am now enabled to brii^ 
forward imother, which will be considered even more satisfactory 
jdban theform^, from its having occurred during the last autumn 
(1825.) Mr Rickards, who has recently returned from an in- 
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terestmg tour through Sweden and Norway, which he uoder^ 
took at the instance of a distinguii^ed nobleman, and for the 
express purpose of bringing over rein-^eer, different objects of 
natural history, and some living specimens of the cock of 
the woodS) has asstu^ me, in the most decided manner, 
that he is enabled to conlSrm, from actual observation, the fact 
cf the rein-deer eating the lemming. When passing through 
Jemptland, in the month of Sept^nber, before he crossed the 
frcmti^ mountains into Norway, he met with the lemmings in 
very great numbers, near Aberg, overspreading the country in 
tibeir usual manner. He had with him then ten rein-deer, which 
he had procured ; and on two diff(^*ent occasions he had an op- 
portunity of witnessing the fact ; at one time with a buck, and 
the other with a youi^ doe, which had been tied to a stake to 
render her more tractable to lead, and which, upon one of these 
animals coming within her reach, sprang forward, seized holdc^ 
it, and quickly devoured it. 

9. On the Furia iiifemalis. 
Whilst noticing the enemies, to' the attacks of which the rdn- 
deer is exposed, I am induced to make some observations re- 
specting an animal, the supposed existence of which, fcH* a con- 
siderable time, deeply engaged the attention of the Swedish na^ 
turalists, and the great Linnaeus himself, — the Furia infemalis. 
The account of the singularly fatal ravages of this worm was 
widely diffused, creating no inconsiderable portion of alarm. 
Linnseus first noticed the Furia in the year 1728, shortly sub- 
sequent to his entrance at the UnivCTsity of Lund, in Scania. 
The young natiu*alist was then full of ardour in the pursuit in 
which he became afterwards so celebrated, and his active imagi- 
naticHi in this instance probably led him to give credit too easily to 
what he seined to have his own experience for believing. While 
engaged in his botanical researches among some marshes at Fa- 
gelsong, in the vicinity of Lund, he was suddenly wounded, as 
he supposed^ by a small slender worm, which, darting upon 
him, buried itself so instantaneously and deeply in the flesh, 
as to rendar all attempts at extracting it of no avail, and caus- . 
ing so great an inflammation, as even to endanger his life. On 
his recovery, Linnoeus, de^ly impressed with what had hap- 
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pened, in cMrder tb perpetuate the circumstance, gave to the ani-» . 
mal by which he had been so grievously wounded, the name of 
Furia infernal^ ; by which appellation it is introduced into his 
celebrated ^ Systema Ncdwrce^ under the class of Worms.* 

After Linnieus, many celebrated naturalists eagerly embraced 
the idea of the e)dstence of the Furic^ and dissertations on it 
are to be found in their works, and even in the Transactions 
of the learned societies at Stockholm and Upsala -f-, in which 
several cases were adduced of persons who had been similarly 
attacked, by a kind of worm of the thickness of a hair, and of 
a greyish colour, the extremities being black. The animjd w^ 
peared only to be an inhabitant of marshy spots, whence, by 
some means or other, it darted forth upon the exposed parts of 
the bodies of diose who happened to be within its reach, burying 
itself with singular rapidity in the flesh, and occasioning tor. 
ments so excruciating as to throw its unfortunate victim into a 
state of madness. 

Of those who maintained the existence of the furia was So- 
lander, the pupil of Linnseus ; and his dissertation on this sub- 
ject in the Upslla Transactions shews the little doubt he had 
with regard to this animal. In this paper be not only adduces 
several well authenticated instances, when ho was in the north 
of Sweden, of persons who had been wounded, and even fatal- 
ly, by the furia^ but even details the nature and appearance of 
the wound inflicted, the symptoms that ensued, and the reme- 
dies to which recourse was had ; and asserts his having himself 

* ^' The Furxa infemoHs inhabits the vast marshy plains of Bothnia and 
Finland, where it crawls np shrubs and sedge-grass, and, being carried for- 
ward by the wind, penetrates suddenly into such exposed parts of men and 
horses as are not perpendicularly situated.^ It quickly buries itself under the 
skin, leaving a black point where it had entered ; which is soon succeeded by 
the most excruciating pains, inflammation and gangrene of the part, swoon- 
ing, and death. This all happens in the course of a day or two, frequently 
within a few hours, unless the animal be Immediately extracted, which is ef- 
fected with great caution and difficulty, by applying a poultice of curds or 
cheese ; or carefully dissecting between the muscles where it has entered."— 
Lin. SysL Nat. 

•f KongL Vetenskap's Academiens nya handlingar, vol xvi. p. 143. Nova 
Acta Upsal. vol. i. p. 44. Opuscula Zoologica, voL xvii. art. 7. Miracu^ 
Jnsectorum, in the Amoenitates Academicae, vol. iii. 
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examined the w(»rms which he minutdy describes. Notwith- 
standing these high authorities, the accounts of so extraordinary 
an animal were received with caution, and the default of actual 
specimens rendered them still more suspicious. More matured 
experience, however, induced Linnaeus to alter the opinion he 
had first entertained, and led him, many years before his death, 
to express his conviction of the error into which he had been 
drawn in respect to this supposed animal ; and by the Swedi^ 
naturalists of the present day, its existence is regarded aa- entire- 
ly fabulous. It may be, observed, meanwhile, that the Acade- 
my of Silences at Stockholm, with an anxious desire to discover 
the truth, has promised, on several occasions, a considerable re- 
ward to whoever should lay before it a specimen of the animal 
in question ; none, however, have been presented to their notice, 
but what, upon examination, have been proved to be fictitious. 
With this information I have been favoured by Mr Retzius of 
Stockholm, son of the late distinguished naturalist. This gen- 
tleman has informed me, that he has himself made frequent 
searches to no purpose on the borders of the Maler, and other 
Swedish lakes, in the hopes of discovering this fornfldable beii^ ; 
and he adds, that, with regard to the Gordius aquatkus, or 
hair-worm, the bite of which has been supposed to be danger- 
ous, his own personal experience has convinced him, that it is 
perfectly harmless ; for, during the space of ten years, when he 
resided at Carlberg, as physician of the military -academy, he 
was daily accustomed to see the young cadets of the establish- 
ment bathing in places where these animals were to be se^i in 
thousands, and yet no accident was ever the result. 

Against these reasons for doubt, in respect to the furia, we 
have, indeed, the xronflicting testimony of our own celebrated 
traveller Dr Clarke, who supposes himself to have been wound- 
ed by this very creature, during his progress in* Sweden. He 
had been reading the life of Linnajus, in the open travelling 
waggon, as he proceeded on his route ; and was giving an ac- 
count to his companion of the marvellous manner in which that 
celebrated naturalist had nearly lost his life, in consequence of 
being wounded by a worm, said to have fallen from the air ; 
expressing, at the same time, his incredulity as to the existence 
of such an animal, and of course his disbelief of the fact. A 
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tbte ikldtkient, he was hiitisdf attacked in the same extraordinary 
manner^ and, perhaps, as he says, by the same creature. A 
lAarp pain, preceded by slight irritation, took place in his left 
wrist. It was confined^ at firsts to a small dark point, hardly 
viable, and which, he supposed, to proceed from the sting of 
a gnat. Presently it became so severe, that the whole of the left 
arm was affected, quite to the shoulder, which, as well as the 
jmnts of the elbow and fingers, became benumbed. The cod- 
sec^uences might have been more serious, if he had not liesorted 
to a mode pointed out by the inhabitants^ namely, a poultice of 
cutd, to which he added the well known Groulard lotion, pre- 
pared from the acetate of lead. 

That Dr Clarke suffin^ acute pain from the sting of some 
insect, and that his arm was conidderably affected by it, may 
readily be imagined, eqpedally by those who have experienced 
the Venom e( the winged ii^bitants of the northern forests 
duting the summer, without attributii^ it to the Furia iv^er- 
wMs. Yet that such an animal eixists, is doubtless credited by 
many of the lower classes ; and the following reports, which, 
since my return, I have received from Finmark, diow that the 
idea is still prevalent in Lapland ; and though they may be 
considered in the same light as those related by the learned au* 
thors mentioned above, they may serve as amusement for those 
interested in the question of its existence. 

It appears, that the Furia does not confine its attacks to the 
human race, but that cattle, and the rein-deer in particular, are 
exposed to it. In 18^, the Laplanders are stated to have suf- 
fered so greatly in their herds, that 6000 head died from the 
sting of this creature ; and that even the wolves and other ani- 
mals, that preyed upon the dead carcases, caught the infection, 
and died with the same symptoms. A Laplander, who posses- 
sed 500 deer, on pm!eiving the destruction among them, thought 
it best to kill the whole herd ; but so quickly did its ravages 
spread, that, bef<n-e he could accomplidbi his purpose, they all 
died. Great niftnbers of cattle and sheep were likewise destroy- 
ed by its attacks, and it ^U, in some degree, upon the faitean 
species, a few having become victims to it. A young ^1, who 
was shearing some sheep, that had died from the attack of the 
Furitty felt, while thus employed, a sudden pain in one of Her 
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fingers, which rapidly increased, and, on examining the part, 
she found a small puncture like the prick of d needle ; her mas- 
ter, who was by, had the presence of mind to cut the finger off 
on the spot, and it was the means of saving her life. 

The pest is stated to have been confined to Russian and Swe- 
dish Lapland, and did not spread higher than Muonicoiiska. 
Norwegian Lapland fortunately was not visited with this cala^ 
mity ; and, in order to prevent it from being introduced, all 
furs, during the year of its prevalence, were forbidden to be pur- 
chased *. 

As these accounts were unsatisfactory, and I could not hope 
to obtain better information from such remote quartan, I was 
induced also, on this occasion, to apply to Mr Retzius^ whom I 
have mentioned before, who, having examined the reports of 
health of the northern provinces of Sweden, transmitted annually 
for the information of the government, has forwarded to me the 
result of his inquiries, by which it appears, that, during the sum- 
mer of 18fi3, and the year following, there was a great morta- 
lity among the rein-deer in Norbotten and Lapland, which was 
attributed to some unwholesome quality iii the moss ; but that 
he, as well as others of the faculty at Stockholm^ had been led 
to conader the disorder, by which they w^e attacked, as a par- 
ticular variety of hydrophobia. It appears, likewise, that the 
deer are not unfrequently subject to another complaint, an in- 
flammation of the brain ; and that, upon opening the part af- 
fected, a small vesicular worm-|- is sometimes found, although 
in what manna* the animal is generated has not yet been ex- 
plained. The most remarkable symptoms of this disorder, which 
ciMdes on with great suddenness, are an extraordinary degree of 
ftlry, during which the animal attacks and even kills its owners, 
atkd frightful convulsicois, terminating in death. 

- ----- - " , - . . . . , I - - 

* I havis since ascertained, that, in consequence of the alarm excited hy the 
reported ravages of the Fimt^ an edict was actually issued from the Amt* 
maud of Finmark, prohibiting the introduction of all tars into the country 
during that year. 

-|- The Teaiiia cerebralis ; this worm is frequently found also beneath the 
brain of shee^, and occasions the disease known by the name of rickets. 

4 
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Acc(yunt qf a mwple Appa/ratusjbr collecting the Gases evolved 
Jrom liquids submitted to Galvanic Action, By the Rev. Mr 
A. Robertson ju/n. Inverkeithing. (Communicated 1)y the 
Author.) 

X HIS apparatus consists of a glass-tube, of any size, divided 
into three parts A, B, C, (Plate I. Fig. 1.) by the two bend- 
ings D, E. The upper end is closed, and the lower immersed 
in^the fluid contained in the bottle F. G, H, are platinum-wires 
inserted through the tube near the bending D. 

To use it, it is to be held with the part of the tube marked 
A, nearly perpendicular, the open end being upwards, and the 
liquid, through which the galvanic electricity is to be transmit- 
ted, is poured in till the tube be filled. A slip of paper, a little 
broader than the diameter of the tube, is now to be placed over 
the orifice ; and being extended, on both sides, along the tube, is 
to be held there, so that the whole may be inverted, without 
spilling, into the bottle F, previously half filled with the same 
fluid. The wires G, H, are then connected with the galvanic 
poles ; and, when the experiment is finished, the gas evolved at 
the wire G, will be collected in the part of the tube A, and that 
from the wire H, at C, in the manner represented in the figure, 
the displaced fluid descending into the bottle. 

The volumes of the gases maybe ascertained by graduations on 
the tube, or they may be separately transferred into small jars, 
by the idd of a pneumatic trough ; the gas at C, ascending intp 
one jar, upon the tube being turned up, while the gas at A oc- 
cupies the part of it on each side of the bend D ; and this, after- 
wards, upon a proper inclination of the tube, also ascends into 
another; so that each of them may be examined by itself. 
Should it be wished to recombine them, it may be done without 
removing them from the tube, but by holding it so that the gas 
at C may rise to B, and join that in it, and then transmitting 
the electric spark between the wires. 

The advantages of this apparatus, when water, or any other 
fluid, not corrosive, is to be decomposed, consist in its simplicity 
and cheapness, as, by the aid of a blowpipe, it may be made in 
a few minutes from any piece of glass tube of a proper size ; and 
it possesses also every convenience of those which are more com- 
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jdicated and expensive.' From the points of the wires within it, 
being so nea;r each other, the galvanic action is procured in its 
greatest intennty, and the products.from each wire are, never- 
theless, separately obtained. But, when corrosive fluids are used, 
such as the nitric acid (a substance well fitted for illustrating the 
action of galvanism in effecting decomposition, on account of the 
rapidity with which the affinity of its elements is thus overcome), 
it is much more decidedly superior. The quantity of liquid used 
is comparatively small ; there is a greater facility of filling or 
emptying, without coming in contact with the corrosive matter; 
and, from there being only one opening, it is more mapageable, 
and there is much less risk of the fluid escaping from the vessels, 
and being thrown about by the pressure of the gas produced. 



AccoufU of an Ascent to the Crater of the Great Volcano of 
Kirauea. By the Reverend Charles Stkwart, late Mis- 
sionary at Hawaii. 

jL he very striking picture of volcanic phenomena contained 
in the following " Account,^ has just appeared in Dr Silliman^s 
excellent Journal. It is delightful to observe the increasing at- 
tention of missionary travellers to Natural History. In former 
times, much of our knowledge in this pleasing and important 
branch of science was derived from the missionaries ; — ^for a 
period, they ceased to bestow any attention on it, — ^but, now, 
fortunately for their own credit and general utility, they are cul- 
tivating it with ardour and effect. 

" J% 2. 1826. — Early on Monday the 27th of June, we 
commenced our proposed excursion to the volcano. The party 
from the Blonde, consisted of Lord Byron, Mr Ball first Lieu- 
tenant, Lieutenant Maiden the Surveyor, Mr Davis the Sur- 
geon. Reverend Mr Bloxam the Chaplain, Mr A. Bloxam the 
Mineralogist, Mr Dampier the Artist, Mr White a son of the 
Earl of Bantry, and Mr Powell Midshipman. Maro, a prin- 
cipal chief of the district of Hido, had been appointed by Kaa- 
humanu (fSftvourite Queen of Tamehameha the first), Caterar 
Grcneral, and about 100 natives under his authority, carried our 
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luggage, provisions, &c. kc. Sir Joseph Bankfi, or, as waixe 
femiliarly styl^, ^^ Joe Banks," was also in attendance in his 
diversified capacity oi* imerpceter, gentleman in waiting to Loud 
Byrcm, kc. &c. The Regent (Eaahumanu), h^d left i^othingin* 
deed undiMie to render the trip aitcomfortaUe as her authoiity 
oould make it. Neat tepnporary houses for refresi|inent and 
sleeping had been erected, by her command, at intervals of 
twelve to fifteen miles; and the people of the only inhabited 
Strict through which we i^rere to pass, had, the week jiefiHre, 
been apprized of the journey ot the ^* British Chief,'' with st^ct 
orders to have an abundance of pigs, fowls, taro, pptatoes, &o. 
kc. in readiness for the supply of his company. When all as- 
semUed, we formed quite a numerous body, and from the va^ 
riety of character and dress, the diversity in the burdens of the 
natives^ bundles, tin>cases, portmanteaus, calabashes, kettles, 
buckets, pans, baskets, &c. 8ec. with two haowocks, by w»y ^ 
equipage, slung on long poles, and each borne by four men, made 
a lively and grotesque appearance, while pas^pg in single file, 
along the narrow winding-path which formed our only road. 

. ^^ For the first foui* miles, the country was uneven and op^, 
and beautifully sprinkleji with single trees, clumps and gipv^p 
of the bread-fruit, the lauala (^pandunus)y and tutui, or candle- 
tree. We then came to a wood, four miles in width, the out- 
ddrts of whidi exhibited some of the richest and most ddigbt- 
liil foliage I have ever seen. It was composed principally of 
lofty and wide-spreading candle-trees, whose whitish leaves aud 
Uo6Sc»ns afforded a strong contrast with the dark green of the 
various creepei*s, which hung in luxurious festoons apd pen- 
dants, from their very tops to the ground, forming thick and 
deeply shaded bowers round their trqnks. Tl|e interior, bow- 
^ver^ was far less interesting^ presenting nothing but w aln^qs^t 
impenetrable jthicket on both sides of tl?e path. This if^s ex- 
cfimiydjf rough and fatiguing, con^sting entirely of loose ^d 
pointed fragments erf laya, which, frpip their irregularity and 
ciiaipness, not .only tQre i^d cut our §hoes, but qonstanUy ep- 
daagered our feet and ankles ^sq. T}ie high brajce, ginger, &p. 
which border wd overhang the path, wejre filled ii^itl^ the rain 
of the i?ight, and, from thw vet»Bss, added grf^y to t^p pq- 
pleasantness of the walk. An hour af^ a haJf, (ip^vever? s^i^ 
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us aafdy through, and r^rediing ourselves in th^ chiming 
gBO¥€8 wilh which the wood i^as here agiw edg^. 

The r^Enaining distance, of near thirty mile^, was very much 
ci one character. The path consisted solely of ^ bed of black 
lava, so smooth in nmny places, as to endapger falling, and still 
shewing the oonfiguration of the molten stream, as it had rpUed 
down the gradual descent of the mountain^ led piidway through 
a stnp of open, uncultivated pountry, from three to five miles 
iride, skirted on both sides by a ragged and stinted wood, and 
oov03ed with grass, fern, and low shrubs, principally a species of 
the whtwrde-berry. There were no houses near the path, but 
the thatch of a cottage, or the rimog smoke, seen occasionally, 
ifi the edge of the woods, shewed that it was not an uninhabited 
.cegion. Far on the right and west, the mountains Mpuba Kea 
and Mouna Roa were distinctly visible, and pn the left and east, 
it sacL equal distance, the ocean, tirith its horizon, from the h^hl 
at whid) we viewed it, mingling with the sky. 

We dined thirteen miles from the bay, in the shade of a large 
candl&-tree, where a party of people from the neighbouring set- 
tlements, were waiting to see the ^^ arii nui mai Berekania mai,^ 
(the great £hief from Britain), as they called Lord Byroi^. About 
two miles further, we came to the houses erected for our lodg^ 
ings the first night : thinking it, however, too early to lie by 
for the rest of the day, after witnessing a dance performed by a 
company from the sisTounding districts, we hastened on, intend- 
ing to sleep at the next houses, ten miles distant. But night 
overtook us before we reached them, and peroeiving the ruins 
of two huts, a few rods from our path, we turned ^.s^de to thepi^ 
just as darkness began to set in. The sticks forming their fram^ 
were idl that remained, but the islanders soon Qpyered them wit^ 
leaves, and spread the ground with fresh fern, before lay^ the 
mats which were to he our beds. 

<^ Our arrival and encampment produced a ppjC^jesque ps^ 
lively scene. The natives, who are ^t fond of sudi forc^^ 
maixhes as we had made .during the day, ^ere more anxipu^ 
for repose than ourselves, and as soon as they hear4 o£ t)l^^ 
determination to stop, pixx^e^ed with gr^at aiumatipn ap4 
alaerky to make the necessary preparatipns for ;the night. Spwe 
nm for leav^es and grass for the hut?, some for wood for a fire<^ 
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some for water for our tea, &c. &c. till, in a few minutes, every 
thing was in as much readiness as if we had expected at an ear- 
lier hour to remain there. The darkness, as it gathered round 
us, rendered more gloomy by a heavily clouded sky, made the 
novelty of our situation still more striking. Behind the huts, 
in the distance, an uplifted torch of the blazing tutui nut here 
and there indistinctly revealed the figures and costume of many 
of our attendants, spreading their couches under the bushes, or 
in the open air. A large lamp, suspended from the centre of 
our rude lodge, which was entirely open in front, presented us, 
in bolder relief, seated a la Turque round Lord Byron, who 
poured out " the cup that cheers but not inebriates ^'' the more 
curious of our dusky companions, both male and female, in the 
mean time, pressing in numbers about our circle, as if anxious 
" to catch the manners living as they rose."" A large fire of 
brushwood exhibited the objects of the fore-ground, in still 
stronger lights and shadows. Groups of both sexes and all ages 
were seated or standing round, wrapped up, from the chilliness 
of the mountain air, in their large mantles of white, black, gre^i, 
yellow and red — some smoking their evening pipe, some throw- 
ing into the embers, and others scratching from thepi, a fish or 
potato, or other article of food — some giving a loud halloo, in 
answer to the call of a straggler just arriving— others wholly 
taken up with the proceedings of the sailors cooking our supper,, 
and all chattering on a hundred different subjects, with the vo- 
lubility of so many magpies. 

" By daylight the next morning we were on the road again. 
^At 9 o'clock we breakfasted at the last houses put up for our 
accommodation on the way, and, by 11, had arrived within 
three miles of the object of our curiosity. For the last hour 
the scenery had become more interesting than it had been du- 
ring most of the preceding day ; our path was occasionally skirt- 
ed with groves and clusters of trees, and fringed with a greater 
variety of vegetation. Here, also, the smoke of the volcano was 
just descried, settling in light fleecy clouds to the south-west. 
Our resting place, at this time, was a deli^tful spot, command- 
ing a full view of the wide extent of country over which we had 
travelled, and around it, the ocean, which, from the vast and 
almost undistinguished extent of its horizon, seemed literally an 



Digitized by 



Google 



Crater <^ihe Great Volcano ofKirauea. 49 

^ illimitable sea.^ The smooth green sward, under a majestic 
koa tree (an acacia), nearly encircled by thickets of a younger 
growth, affcHrded a refreshing couch on which to take our lun- 
cheon. We tarried, however, but for a moment, and then hur- 
ried on to the grand object before us. 

^^ The nearer we approached the more heavy the column of 
smoke appeared, and excited to intenseness our curiosity to be« 
hcid its origin. Under the influence of this excitement we has- 
tened forward with rapid step, r^ardless of the heat of a noon- 
day sun, and the fatigue of a walk of thirty-six miles already 
accomplished. A few minutes before 12 o'clock we came sud- 
denly on the brink of a precipice 160 or 200 feet high, covered 
with shrubbery and trees. Descending this by a path nearly 
perpendicular, we crossed a plain half a mile in width, inclosed, 
except in the direction we were going, by the cliff behind us, 
and found ourselves a second time on the top of a precipice 400 
feet high, also covered with bushes and trees. This, like the 
former, swept off to the right and left, incloang, in a semicir- 
cular form, a level space, about a quarter of a mile broad, im- 
mediately beyond which lay the tremendous abyss of oiu: search, 
aooitting volumes of vapour and smoke, and labouring and groan- 
ing as if in irrepressible agony, from the raging of the conflict- 
ing elements within its bosom. We stood but a mom^t to 
take this first distant gaze, then hastily descended the almost 
perpendicular height, and crossed the plain to the very brink 
of the crater. 

** There are scenes to which description, and even painting, 
can do no justice, and in conveying any adequate impression of 
which, they must ever fail. Of such, an eloquent traveller right- 
ly says, * The height, the depth, the length, the breadth, the 
combined aspect, may all be correctly given, but the mind of the 
reader will remain untouched by the emotions of admiration and 
sublimity which the eye witness experiences.** That which here 
burst on our sight, was, emphatically, of this kind, and to be- 
hdd it without singular and deep emotion, demands a familia- 
rity with the more terrible phenomena of nature, which few 
have the opportunity of acquiring. Standing at an elevation of 
1600 feet, we looked into a horrid gulf, not less than eight 
miles in circumference, so directly beneath us, that, in appearance 
APBIL — ^JUNE 1827. D 
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we mighty by a single leap^ have, plunged into its lowest depth. 
The hideous immenMty itself, independent of the many fr^ht- 
ful images embraced in it, almost caused an involuntary closing 
of the eyes against it. But when to the ^ht is added the ap- 
palling effect of the various unnatural and feaiful noises, the 
muttering and aghing, the groaning, and blowing, the every 
agonized struggling of the mighty action within-^as a whole, it 
is too horrible f — ^And, on the first moment, I felt like one of 
my fnends, who, on reaching the brink, recoiled and covered 
his face, exclaiming, ^ Call it weakness, or what you please, but 
I cannot look again !*" 

It was sufficient emplojrment for the afternoon simply to sit 
and gaze on the scene, and though some of our party strolled 
about on the level above, and one or two descended a short dis- 
tance in the crater, the most of our number deferred all investi- 
gation till the next morning. 

From what I have already said, you will peroinve, that this 
volcano differs, in one respect, from most others of which we 
have accounts : the crater, instead of being the truncated top 
of a mountain, distinguishable at a distance in every direction, 
is an immense chasm, in an upland country, near the base of 
the mountain M ouna Roa *, approached, not by ascending a 
cone, but by descending two vast terraces, and not viuble from 
any point, at a greater distance than half a mile ; a circumstance 
which, no doubt from the suddenness of the arrival at it, adds 
much to the effect of a first look from its brink. It is probable, 
that, originally, it was a cone, but assumed its present aspect, 
^ it may be centuries ago, from the falling in of the whole sum* 
mit Of this the precipices we descended, which entirely encir- 
cle the crater in circumferences of fifteen and twenty mij^es, give 
strong evidence : they have unquestionably been formed by the 
sinking of the mountain, whose foundations had been under- 
mined by the devouring flames beneath. One-half of the ]pre^ 
sent depth of the crater has been caused, in the same manner, 
at no very remote period. About midway from the top, a ledge 

• The height of Mouna Roa has never been accurately measured, but va- 
riously estimated from 16,000 to 18,000 feet, being thus 1000 or 2000 feet 
higher than Mont Blanc, and 6000 or 6000 feet higher than the Peak of Te- 
neriffe. 
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of lava, in some places many rods, and in others only a few 
feet wide, extends entirely roiuul, (at least so far as an examina^ 
tion has been made) fonmng a kind of gallery, to whidi you 
can descend in two or three places, and walk as far as the 
smoke, settling at the south end, will permit. This ofl&et leaves 
incontestible marks of having once been the level of the fiery 
flood, bculing in the bottom of the crater ; a subduction of lava^ 
by some subterranean channel, has nnce taken place, and sunk 
the abyss many hundred feet, to its preset depth. 

The gulf bebw contains between fifty and ^ty smaller com^ 
cal craters, many of which are in constant action. The tops 
and sides of two or three of these are covered with sulphur of 
mingled shades of green and yellow ; widi the exception of these 
the ledge, and every thing below it, is of a dismal black. The 
daik above the ledge, forming the outer edge of the crat^, are 
on the northern and western sides perfectly perpendicular, and 
of a red colour, ev&tj where exhilndng the marks of former 
powerful ignition. Those on the eastern side are less precijH- 
tous, and consist of entire banks of sulphur, of a delicate and 
beautiful yellow. The south end is wholly obscured by the 
smoke, which fills that part of the crater, and spreads widely 
over the smrrounding horizon. 

As the darkness of the night gathered round us, new and pow- 
erful efifect was given td the scene. Fire after fire, which the 
glare of mid-day had entirely concealed, began to glimmer on 
the eye, with the first shades of the evening ; and, as the dark- 
ness increased, appeared in such rapid succession, as fondbly to 
remind me of the hasty lighting of the lamps of a city on the 
aidden aj^roach of a gloomy night. Two or three of the small 
craters, nearest to the north ade, where we lodged, were in full 
action, every moment casting out i^nes,' ashes and lava, with 
heavy detonations, while the irntated flames accompanying them 
glared widely over the surroundiiig obscurity, against the mdes 
of the ledge and upper cliffs, richly illuminating the volumes of 
smoke at the south end, and occainonally casting a bright reflec- 
tion on the bosom of a passing cloud. The great seat of action, 
however, seemed to be at the southern and western end, where 
an exhibition of ever-varying fire-works was presented, surpas- 
sing in beauty and sublimity, all that the ingenuity of art ever 
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devised. Rivers of fire were seen rolfing in splendid corusca^ 
tion among the labouring craters ; and on one side a whole lake, 
whose surface constantly flashed and sparkled with the agitation 
of c(»)tending currents. 

Expressions of admiration and astonishment burst momen- 
tarily from our lips, and though greatly fatigued with our walk, 
it was near midnight before we could 3rield ourselves to a sleep, 
often interrupted during the night, to gaze on the light with re- 
newed wonder and surprize. As I laid myself down on my mat, 
fancying the very ground, which was my pillow, to shake beneath 
my head, the silent musings of ray own mind were, ^^ Great and 
marvellous are thy works. Lord God Almighty ; greatly art 
thou to be feared, thou King of saints.'* 

On Wednesday, the 29th, after im early breakfast, our party, 
excepting Lieut. Maiden, who was ill, Mr Dampier, who remain-^ 
ed to take a sketch, and Mr Ruggles, who chose to satisfy hia 
curiosity above, prepared for a descent into the crater. One of 
the few places where this is practicable, was within a rod of our 
hut. For the first 400 feet, the path was steep, and from 
the looseness of the stones and rocks in and about it, required 
caution in every movement. A slight touch was sufficient to de- 
tach them and send them bounding downwards, with great ve- 
locity, to the imminent danger of all in their way. The remain- 
ing distance to the ledge, of about the same number of feet, 
was gradual and safe, the path having turned into tiie bed of 
an old channel of lava, which ran off in on inclined plane, till it 
met the offset, before described, more than a quarter of a mile 
west of the place where we began the descent. By the time we 
had all reached this spot, th^natives acting as guides, with the 
Messrs Bloxam and Mr Powel, had preceded the rest of our 
number too far to be overtaken, and we became two parties fbi^ 
the rest of the morning; the last, into which I feD, consisting 
of Lord Byron, Mr Ball, Mr Davies, and Mr White, with Lord 
Byron's servant and my native boy, to carry a canteen of water, 
and the specimens we might collect. Before descending, we had 
provided ourselves with long canes and poles, by which we 
might test the soundness of any spot before stepping on it, and 
immediately on reaching the ledge, found the wisdom of the pre- 
caution. 
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This ofiset is formed wholly of scona and lava, mostly burnt 
to a cinder, and is every ^ere intersected by deep crevices and 
chasms, from many of which, light, vapour and smoke, and from 
cithers, a scalding steam, are emitted. The general surface is a 
black glossy incrustation, retaining perfectly the innumerably 
diversified tortuous configurations of the lava, as it originally 
cooled, and so brittle as to crack and break under us, Uke ice, 
while the hcdlow reverberations of our footsteps beneath, suffi- 
ciently assured us of the unsubstantial character of the whole 
mass. In some places, by thrusting our sticks down with force, 
large pieces would give way, disclosing fissures and holes ap- 
parently without bottom. These, however, were generally too 
small to appear dangerous. The width of this ledge is constant- 
ly diminished, in a greater or less degree, by the falling of large 
•masses from its ec^es into the crater ; and it is not impossible 
that in some future convulsion of the mountain, the whole struc- 
ture may yet be plunged into the abyss bdiow. 

Leaving the sulphur banks on the easta-n side behind us, 
we directed our course under the northern to the western 
cliffis. As we advanced, these became more and more perpen- 
' dicular, till they presented nothing but the bare and upright 
face of an immense wall, from 800 to 1000 feet high, on whose 
sur£Eu;e huge stones and rocks hung, apparently so loosely as to 
threaten falling at the agitation of a breath. In many places, a 
white curling vapour issued from the sides and summit of this 
precipice, and in two or three others, streams of clay-coloured 
lava, extending almo^ from the top to the bottom, had cooled in 
the form of small cascades, evidently at a very recent period. 
At every step something new attsacted our attention, and by 
stopping sometimes to look up, not without a feeling of ap- 
prehension, at the enormous masses over our heads — at others, 
to gain, by a cautious approach to the brink of the gulf, a nearer 
glance at the equally fearful depth below — at one time, turning 
a^de to ascertain the heat of a column of steam, and at another, 
to secure some unique or beautiful specimen, we occupied moire 
than two hours, in proceeding the same number of miles. 

We then came to a spot, on the western ade, where the ledge 
widened many hundred feet, and terminated on the side next 
the crater, not, as in most other places, perpendicularly, but in 
a vast heap of broken cakes and blocks of lava, loosely piled to. 
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getber as they had been, shattered fmm aExive in the quaking^ 
of the mountain, and jutting off to the bottom in a frightful 
ma3s of ruin. Here we had been informed, the descent into the 
depth of tl^ crater could be. most easily made ; but without a 
gqi^e, we were »t a liwft what oourse to take, till we unexpectedly 
descried the genjtiemen who had preceded us^reascendidg. They 
dissuaded us« most strenuously from proceeding further, but 
their lively representations of the difficulty and dangers of the 
way, apiy strengtbeujed the reacdution of Lord Byron to go down ; 
and knowing that the ccat^ had. been crossed at this' end, we 
hast^)ed on^ notwithstanding therefrisal of the guide to return 
with us. The descent was as perilous, as it had been represent- 
ed to be, but by proceeding with great caution, testii^ well the 
safety of every step before committing our wei^t to it, and of- 
ten stojq^g to select the oourse which seemed least hazardous^* 
in the $pace of twenty minutes we reached the bottom by a zig- 
zag way, without any accident of greater amount than a few 
scratches on the hands, from ihe sharpness of the fragments of 
lava by which we were, occasionally obliged to support ourselves^ 
When about half way down, we. were encouraged to persevere, 
by meeting an islander, who had descended on tiie opposite «de 
and mtMle his way overi. It was only, however, from the re- 
newed assurance it gave of the practicability of our attempt, 
for, besides b^g greatly fatigued, he was much cut and bruised 
fr<Hn a fall j-*— said the bottcmi was " ino^ ino roaJcawahi o »I>e- 
belo,'* — " very, very bad, the place of the Devfl.'' -He eoidd 
be prevailed on to return with us cmly'by the promise of an 
ample revard. 

It is difficult to say whetiber sensations of admiration or x^f 
ten'or predominated, on reaching the depth of this tremendous 
spot. As I looked up at the gigantic wall, which on every side 
rose to the very sky around me, I felt oppressed, for a moment, 
by a sense of confinement to a most unjdeasant degree. Either 
from the influence of imaginatbn, or from the actual effect of 
the intense power of a vertical sun, added to the heated and sul- 
phurous atmosphere of the volcano itself, I experienced an agi- 
tation of spirits, and a difficulty of respiration, that-made me 
cast a look of wishful anxiety to our hut, whidi, at an elevation 
of 1600 feet, seemed only like a bird's nest on the opposite cliff. 
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These emoUons, however, soon passed off, and we began with 
great spirit and activity the enterprise before us. I can compare 
the general aspect of the bottom of the crater to nothing, that 
wiM give a livelier image of it to your mind, than to the appear- 
ance the Otsego would pres^it, if the ice with which it is covered 
in the winter, were suddenly broken up by a heavy storm, and 
as suddenly firoaen again, while large fragments were still toss- 
ing and dadiing^and heqpmg against each other, with the mo* 
tioB of the waves. Just so rough and distorted was the Uack 
mas» under our feet, only an himdredfold more terrific, inde- 
pend^it of the innumeraUe cracks, fissures, deep holes and 
chasms, from which sulphurous vapour, steam and smoke, were 
exluded, wilJi a degree of heat that testified to the near vicinity 
of fire. 
• We had not proceeded far, before our path was intersected 
by a chasm at least thirty feet wide, and of a greater depth than 
we could ascertain, at the nearest distance we dared approach it. 
The only alternative was to return, or follow its course till it 
temHoated, or became narrow enough to be crossed. We chose 
the latter, but soon met an equally formidable barrier in a cur- 
xeati of ^moke, so highly impregnated with a suffocating gas, as 
not -to allow of respiration. While hesitating what to do, we 
percrived this to be swept off, occasionally by an eddy of the air 
in a direction opposite to that in which it generally settled, and 
watching an opfwrtunity when our way was thus made clear, 
we held our breath, and ran as rapidly as the dangerous cha- 
racter of the ground would permit, till we gained a place be- 
ycmd its ordinary course. We here found ourselves unexpect- 
edly deUvered also from the other impediment to our progress 
—the chasm, i^ich abruptiy ran off in a direction far from that 
we wished to pursue. 

We werte now at an inconsiderable distance from one of the 
largest of the conical craters whose laborious action had so great- 
ly impressed our minds during the night, and we hastened to a 
near examination of it So prodigious an en^e I never expect 
again to behold. On reaching its base, we judged it to be 150 
feet high,— a huge, irregularly shapen inverted funnel of lava, 
covered with clefts and orifices, from wl^ich bodies of steam 
escaped with deafening exploaons, while pale flames, ashes, 
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stones, and lava, were propelled, with equal force and noiser^ 
from its ragged and yawning mouth. The whole formed so sin- 
gular and terrific an object, that, though my drawing book had 
been accidentally left with my boy, who was unwilling to de- 
scend from the ledge with us, in order to secure a hasty sketch 
of it, I permitted the other gentlemen to go a few yards nearer 
than I did, while I occupied myself with my pencil on a rough 
piece of blotting paper, brought by one of the party to wrap 
round the more delicate specimens we might collect. Lord 
Byron atid his servant ascended the cone several feet, but found 
the heat too great to remain longer than to detach with their 
sticks a piece or two of recent lava burning hot. 

So highly was our admiration excited by the scene, that we 
forgot the danger to which we might be exposed, should any 
change take place in the currents ^f destructive vapours, which 
exist in a greater or less degree in everj^ part of the crater, till 
Mr Davis, after two or three ineffectual intimations of the pro- 
priety of an immediate departure, warned us, in a most dedded 
tone, not only as a private friend, but as a professional gentle^^ 
man, of the peril of our situation,-^assuring us that the inspira- 
tion of the air, by which we might be sunx)unded, would prove 
fatal to every one of u^. We felt the truth of the assertion, 
and, notwithstanding the desire we had of visiting a similar 
cone covered with a beautiful incrustation of sulphur, at the 
distance of a few hundred yards only from where we then were, 
we hastily took the speediest course from so dangerous a spot. 
The ascent to the ledge was not less difficult than the descent 
had been, and for the last few yards was almost .perpendicular ; 
but we all succeeded in gaining its top in safety, not far from 
the path where we had in the morning descended the upper 
cliff. 

We reached the hut about two o'clock, nearly exhausted witli 
fatigue, thirst, and hunger, and had immediate reason to con- 
gratulate ourselves on a most narrow escape from suffering and 
extreme danger, if not from death. On turning round, we 
perceived the whole chasm to be filling with thick sulphurous 
smoke, and within half an hour, it was so completely choked 
with it, that not an object below us was visible. Even in the 
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unconfined region above, the air became so oppressive as to 
make us think seriously of a precipitate retreat. This continued 
to be the case for the greater part of the afternoon. A dead 
calm took place both within and without the crater ; and, from 
the diminution of noise, and the various signs of action, the vol- 
cano itself seemed to be resting from its labours. 

Towards evening the smoke again rolled off to the souths be- 
fore a fresh breeze, and every thing assumed its ordinary as- 
pect. At this time Lieutenant Maiden, notwithstanding his 
indisposition, succeeded in getting sufficient data to calculate 
the height of the upper cliff. He made it 900 feet, agreeing 
with the measurement of some of the missionaries some months 
before. If this be correct, it is judged that the ledge cannot be 
less than 600 feet above the bottom, thus making the whole 
depth of the crater, that which I have stated it in the preceding 
pages to be, 1500 feet. On similar grounds its circumference 
at the bottcHn has been estimated at a distance of from 5 to 7 
miles, and at its top from 8 to 10. 

Greatly to our regret, we found it would be necessary to set 
off on our return early the next morning, all the provisions for 
the natives being entirely expended. We could have passed a 
week here with undiminished interest, and wished to remain at 
least one day longer, to visit the sulphur banks on the eastern 
side, which abound with beautiful crystallizations, and to make 
some researches on the summit. We would have been glad 
also, to have added to the variety of specimens we had already 
collected, especially of the volcanic sponge, and capillary volca- 
nic glass, not found on the fflde of the crater where we encamp- 
ed. But it was impossible, and we made preparations for an 
early departure. 

The splendid illuminations of the preceding evening were 
again lighted up with the closing of the day, and after enjoying 
their beauty for two or three hours, with renewed delight, we 
sought a repose, which the fatigue of the morning had rendered 
highly deidrable. The chattering of the islanders around our 
cabin, and the occasional sound of voices in protracted conversa- 
tion among our own numbers, had, however, hardly ceased long 
enough to admit of sound sleep, when the volcano again began 
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roaring and labouring wkh redoubled activity. The confusion 
of noises was prodigiously great. In addition to all we had be- 
fcN^ heard, there was an angry muttering and rumbUng from 
the T^ bowels of the abyss, accompamed, at intervals, by what 
appeared the desperate efforts of scnne ^gantic power struggling 
for deliverance. These sounds were not fixed or ^x>nfined to 
one place, but rolled from one end of the crater to the other ; 
sometimes seeming to be immediately under us, when a sensiUe 
tremor of the ground on which we lay took place, and then 
again rushing to the farthest other extremity with incalculable 
velodty. The whole air was filled with the tumult, and even 
those most soundly asleep, were quickly roused by it to thorough 
wakefulne^. Every monition momentarily increased, and Lord 
Byron springing up in his cot, exclaimed, ^^ We shall certainly 
have an eruption**8uch power must burst through ev&ry thii^.'' 
He bad scarcely ceased speaking, when a dense column of black 
smoke was seen rising from the crater, directly in front of us, — 
the subterranean struggle at the same time ceased, and imme« 
diately after, flames burst from a large cone, near which we had 
been in the morning, and which then appeared ta have 'been 
long inactive. Red-hot stones, cinders, and ashes were also 
propelled with immense violence, to a great height, and shortly 
after the molten lava Ixnled over, and flowed dolvn the sides of 
the cone, and on the surrounding scoria, in two beautiful curved 
streams, glittering widi indescribable brilliancy. 

A whole lake of fire also opened in a more distant part. 
This could not have been less than two miles in oircumfBrehce, 
and its action was vaoee horribly sublime than any thing I ever 
imagined to exist, even in the idler visions of unearthly things. 
Its surface had all the agitation of an ocean — ^billow after billow 
tossed its monstrous bosom in the air, and, occasionally, those 
from opposite directions met, with such violence, as to dash the 
fiery spray, in the conoisaon, forty or fifty feet high. It was 
at once the most splendidly beautiful, and dreadfully fearful of 
spectacles, and irreristibiy hurried the thoughts to that lake of 
fire, from whence the smoke of torment ascendeth for ever and 
ever I No wcdc of Him who laid the foundations of the eartii, 
ever brought to my mind the awful revelations of his word 
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with 8U(^ overwbelniing impression : Truly *^ wiffi God is ter- 
rible majesty^'-^^ let all the nations say unto Grod, " How tiT" 
riiik art thou in thy works T 

Under the name of PeUj (pay-lay,) this volcano, as you may 
have seen stated in the Missionary Herald, was one of the 
most distingiusbed and most feared c^ the gods of Hawaii *. 
Its terrific features are well suited to the character and abode of 
an unpropitious demon, and few w<»*ks in nature would be 
more likely to impose thoughts of terror on the ignorant and 
superstitious, or from their destructive ravages sooner lead to sa- 
crifices ci projntiation and peace. It is now rapdly losing its 
power over the minds of the people. Not one of the large num- 
ber in our company seemed to be at all apprehensive of it as a 
supernatural being. 

After an almost sleepless night, we ^riy turned our faces 
homeward, not without many a " lingering look behind," even 
fiom the very entrance of our path. It was. precisely 6 o'clock, 
when the last of our party left the brink. Never was there a 
more delightful morning. The atmosphere was perfectly clear, 
and the air, with the thermometer at 56° Fahrenheit, pure and 
bracing. A splendid assemblage of strong and beautifully con- 
trasted colours glowed around us. The bed of the crater, still 
covered with the broad shadows of the eastern banks, was of 
jetty blackness. The reflection of the early sun added a deep 
redness to the western cliffs— the bright yellow of those opposite 
showed here and there a tinge of Vermillion, while the body of 
smoke, rising between them, hung in light drapery of pearly 
whiteness against the deep aziure of the southern sky. Mouna 
Roa and Mouna Kea, in full view in the west and north, were 
richly clothed in purple, while the long line of intervening 
forests, the level over which we were passmg, and the precipice 

* PeUy is the all-powerful goddess of volcanoes, with the natives, and 
Kuauea is the habitation of herself and hex* ministering deities. The coni* 
cal craters are considered their houses, where, they frequently amuse them« 
selves by playing at koriane; the roaring of the furnaces, and the crackling 
of the flames, are the kani of the hura, the music of their dance ; and the red 
flaming surge is the sur&ce wherein they play sportively on the rolling wave. 
A spirited account of a singular meeting between Mr Ellis and his party 
with Oani, the priestess of Fele, is given in the North American. 
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by which it was encircled, thickly covered with trees and shrub* 
bery, exhibited an equally bright and lively green. 

On gaining the top of the first precipice, the distant view of 
the crater and the surroundmg scenery was so strikingly beauti- 
ful, that, though most of the gentlemen had preceded me, I 
stopped long enough to secure the outlines of a drawing. We 
walked rapidly during the morning, and by 13 o'clock reached 
the houses built for our accommodation half way between the 
harbour and volcano. We determined to spend the night at 
this place. After dmner, a native dance was performed, simi- 
lar to that witnessed on our way up the mountain on Monday — 
after which we retired early to rest — set off before day-light the 
next morning, and reached the Bay in safety, at 1 o'clock on 
Friday. 

Island of Ohau, Sakdwich Islands, 1 
August 2% U2b. f 



Observations and Experiments on the different kinds of Coal. 
By M. Earsten. Continued from p. 296. of preceding 
volume. 

%. Chemical Examination of Mineral Combustibles^ 

JL HE chemical analysis of coal, in the strict sense of the term, 
can only be guessed with some degree of probability, from the 
results of the process of carbonization, by comparing the weight 
and qualities of each of the cokes obtmned, with the weight and 
condition of other cokes coming from coals, whose composition 
has been already determined by chemical analysis. In such a 
case as this, the composition of a coal might be ascertained in a 
pretty satisfactory way from the results of its carbonization. 

Such is the principal idea which has directed M. Earsten's 
researches. On the one hand, the learned author was convin- 
ced of this truth, that, in order to judge of the peculiar nature 
of coals, and to ascertain the cause of the di£Perent manners in 
which, not only brown coals and black coals, but, also, the 
different varieties of coal, comport themselves, it was necessary 
to begin with knowing the proportions of carbon, hydrogen, 
oxygen and azote, which occur in these combustibles. On the 
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other hand, from the extreme difficulty of making such analyses 
as these in the dry way, M. Earsten considered it as almost im- 
possible to analyse a great number of coals in this manner. He 
therefore made choice of a certain number of mineral combus- 
tibles, which present the most striking differences during distil- 
lation in the dry way. 

The specimens selected, to the number of eleven, are minera- 
logically described, and were carefully submitted, on the one 
hand, to distillation in the dry way, and on the other to chemical 
analysis. They consisted of fossil wood and brown coal of the 
countries bordering upon the Rhine, of various black coals of 
Upper Silesia, tl?e country of Saarbruck, of other parts of 
Prussia, and of the mines of England. To the results of his 
eleven chemical analyses, M. Earsten, in order to complete the 
comparison which he proposed to himself to establish between 
the diflPerent combustibles, has added the result which MM. 
Gay Lussac and Thenard obtained by their analysis of beech 
wood. 

The author in this manner forms a synoptical table of twelve 
combustibles, which he takes for general terms of comparison. 
This table, founded as well upon M. Earsten'^s analyses, as up- 
on the data admitted by M. Berzelius in the atomic theory, 
supposes in fact, that, in each of the combustibles essayed, a 
thousand atoms of carbon are combined with a certain number 
of atoms of oxygen and of atoms of hydrogen. The author 
then determines by calculation, how many atoms of hydrogen 
occur in each of these substances, for a thousand atoms of oxy«> 

gen. 

Before proceeding to the important conclusions which the au- 
^or draws from his results, it will be proper to point out briefly 
the manner in which he proceeds. 

In the first place, M. Earsten informs us, that in coal he has 
in vain searched for muriatic acid, iodine, phosphoric acid, and 
oxide of chrome. The quantity of earths and oxide of iron, 
which remains after the incineration of coal, that is to say, their 
contents in ashes, is very variable. One sort of coal leaves on- 
ly 1 percent, of ashes, and consequently less than any species of 
wood. In another kind of coal, the contents in ashes rise to 
above 20 per cent. The earths which occur in various propor- 
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lioDis in the a^s of coals are ill general silica, alumina, lime and 
magnena. The two latt^ commonly occur in much smaller 
quantity than &e others; 

The author shews by examples, that the determination of the 
contents in ashes of a coal, even in specimens selected as the 
purest in a bed of this combustible, cannot, on account <^ the 
infinite vaiiety of local circumstances and of position, furnish 
data which could affi)rd any conclusion as to the whole deposit ; 
but convinced, by more than two hundred and fifty trials of 
coal, that there exists an essential difference in the contents in 
earths, of coals of different natural deposits, he admits that the 
quantity which represents the contents in ashes, especially if it 
be determined by the examination of several specimens of the 
same coal, may always be considered as a mean term which 2^ 
proaches the truth. 

In respect to this determination, it is of importance to se- 
parate from the coal the fordgn substances which sometimes 
occur in its natural fisswes. These substances are in gene- 
ral iron pyrites and calcareous spar, sometimes dolomite, galena, 
blende, sulphate of barytes, carbonate of iron, selenite and 
iriliceous clay. In consequence of this precaution which the au- 
thor recommends, and because also the trials of coal on a small 
scale can only be confined to the pure mass, it is evident, that 
the cont^ts in a^hes will always be much less in the small than 
they would be in the great. M. Earsten concludes from this, 
that, in order to be enabled to judge of a coal with reference to 
its employment in the arts, it is not sufficient to know the quan- 
tity as well as the circumstances of the coke which it furnishes, 
and its contents in ashes, but it is also necessary to indicate in 
detail the usual state of the fissures of the coal, and to mark if 
the surfaces of these fissures are clean, or if they are filled with 
foreign substances. 

It is in fact in this manner that the author has proceeded in 
his numerous trials. 

After these general remarks and many others, which we are 
obliged to pass over in silence, M. Kat-sten describes the appara- 
tus which he employed for his eleven analyses in the dry way, 
analyses which, as we have already seen, were afterwards to 
guide him in his researches. It is that which has been employed 
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by dbemists for , the analysis of vegetable matters. It ia known 
to consist of three glass tubes, connected by two tubes c£ caout- 
chouc, which are placed, the one between the first and second 
tubes, the other between the second and third. The first tube, 
destined to receive immediately the action of the heat, conUuned 
a mixture of the body to be essayed with deutoxide of copper, 
prepared by means of nitrate of cc^per. The sec<»id tube con^ 
tained muriate of lime completely dried. The third tube, des- 
tined to receive the gases, was very narrow, and graduated by 
an accurate diviaon into tilths of a cubic inch, Rhine measure. 
This latter tube conducted the gases into a mercunal apparatus. 
The quantity of gases developed, was reduced to the tempera- 
ture of zero, and to the barometrical pressure- of 28 inches. 
Th^r volume was determined under these conditions. For the 
absorption of the carbonic add gas, caustic ammonia was em- 
ployed. With n^ard to the readu© of gases not absorbed, 
their volume was subtracted from the total mass of gas, accord- 
ing to the reductions indicated, and it was the diff^ence that 
mi^e known the real volume of carbonic add gas. But the au- 
thor did not enter into the examination of the residuum. Was 
this pure azote, which did not seem probable to him, or was it 
rather a mixture of azote with- atmospheric air, and cai4K>nic 
oxide gas, or even carburetted hydrogen gas ? With r^ard to 
this, the authiHT is not able to pronounce with certainty ; he 
thinks, however, that he avoided the disengagement of carbonic 
oxide gas, by not filling the first or decomposition tube in the 
usual manner. The following are the peculiar , precautions 
which he took. 

The first tube ha^ a diameter of from 2.5 of a line, to 2.S5, 
and a length of about nine inches. It was shut below, and open 
above. There was first introduced into it a certain quantity of 
oxide of copper, which occupied the bottom of the tube ; above 
this, was formed a layer of oxide of copper, mixed with the sub- 
stance to be decomposed ; then a new layer of oxide of copper, 
without admixture, and so alternately, until there were six lay- 
ers of mixture in the tube, contained between two layers of oxide 
of copper, which occupied its two extremities. 

This done, at each of the two extremities of the tube, above 
and below, there was placed a lighted lamp. The tube was thus 
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kept at an ardent heat at the two ends. From this ammgement, 
there resulted that the decomporition was produced as complete- 
ly as possible, and that, consequently, there was no reason to 
dread the disengagement of a considerable quantity of carbonic 
oxide gas, along with the carbonic acid gas, as haf^ns, when a 
single lamp only is employed, even with the assistance of a re- 
verbere de tole. The length of the decomposition tube, so far 
from being an obstacle, on the contrary, allowed a ^mple sup- 
port to be adapted to it, suitably disposed for keeping it. 

In each of the analyses, there was employed 0.1 gramme, of 
the substance to be decomposed, after being reduced to an im- 
palpable powder, and dried at the temperature of boiling water. 
This 0.1 gramme was pounded, and very accurately mixed with 
four grammes of deutoxide of copper, completely dried. All the 
other usual precautions were equally taken. In such an analy- 
sis, the augmentation of weight which the muriate of lime expe- 
riences, makes known the quantity of water that is formed, and 
from this the quantity of hydrogen disengaged is inferred. The 
quantity of carbonic acid which is formed, makes known the 
quantity of carbon. With regard to this, M. Karsten admits, 
with Berzelius, that water contains 11.06 per cent, of hydrogen, 
that the cubic foot (Rhine measure) of carbonic acid gas, weighs 
0.03543668 of a gramme, and that there are 0.009797962 of a 
gramme of carbon in it ; which is much about the same thing, 
as saying with M. Thenard, that carbonic acid is composed of 
27.68 of carbon, and 72,32 of oxygen by weight, or that, with 
respect to volume, there are in this acid one volume of vapour 
of carbon, and one volume of oxygen, condensed into a single 
volume, (^ee Thenard's Traits de Chimie, Paris, 1821, tit. 1. 
p. 644. The same work says, that water is formed of 88-90 of 
oxygen, and 11.10 of hydrogen in weight, or of one volume of 
oxyen gas, and two volumes of hydrogen gas, ibid. p. 553.) . 

On the other hand, by a direct experiment of carbonization, 
the contents in charcoal of the substance analyzed, are determin- 
ed, for a perfectly dry state of that substance. The charcoal 
thus obtained is then burnt, and the quantity of ashes or 
earthy parts calculated, that occur in the tenth part of a 
gramme of the substance analyzed. With regard to the quan- 
tity of oxygen, it is inferred by the way of difference. For 
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this purpose^ from the weight of 0.1 gramme employed, there is 
subtracted the sum of the three quantities found for the carbon, 
the hydrogen and the ashes. The remaind^ indicates the quaur 
tity of oxygen. 

It is in this mann^ that M. Earsten has conducted the eieven 
essays maitioned above. For example* he found that coal of 
the first quality fix>m the celebrated mines of Newcastle in Eng- 
land, coal with intumesced coke, is composed for 100 parts in 
wright as follows. 

Carbon, - - 84,263 

Hydrogen, - - 3,207 

Oxygen, - - 11,667 

Earthy parts or ashes, 0,868 



Total, ^ 100. 
Whaice there follows, that proportionally, and abstraction 
made of the contents in earths, this same coal, considered then 
as a pure combustible, would be composed of 

Carbon, - - 84.99 

Hydrogen, - . 3.23 

OiLygen, - - 11,78 

Total, 100. 

If the results of all these analyses be glanced over, it is imme- 
diately remarked, that the relation of the quantity of carbon to 
the quantity of o?:ygen and hydrogen, which occurs in the dif- 
ferent species of* mineral combustibles, decides nothing with re- 
spect to the nature of the charcoal that is obtidned as a residuum 
of their distillation. The contents in carbon are seen rising from 
76 to upwards of 96 per cent. 

Tbu$ in the varieties of cpal, such of their constituent parts as 
are not carbon may remain under four per cent., and that with- 
out the combu$Uble ceasing to present the regular characters of 
coal. It might even be said, that the combustible, in its ex- 
ternal appearance, approaches so much the more to brown coal, 
or lignite, that its contents in carbon diminish. 

In order to present a more distinct view of the relations in 
which the oxygen and hydrogen stand to the carbon, in the dif- 
ferent spedesof coal, the author has put together the substances 
analyzed in a table, indicating, with regard to each of them, how 
APEIL— JUKE 1827. K 
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many atoms of oxygen and hydrogen are found for 1000 atxnii9 
of carbon. Another table indicates, how many atoms of hydro- 
gen the substances analysed contain, for 1000 atom» of oxygen. 

In his calculations, M. Karsten admits, with M. Berzelius, 
^t the weight of an atom of oxygen being represented by tbe 
number ----- 100 

That of an at(»n of carbon is proportionally ex- 
pressed by - - - - 76.33 

And that of an atom of hydrogen by - 6.217 

This being settled, in order to verify M. Karsten's cakulations, 
as we have already done, it is sufficient to recollect that, in the 
imder mentioned results of analysis, for example, with reference 
to the Newcastle coal, each of the quantities found, whether {gt 
the carbon, or for the hydrogen, en: for the oxygen, abstraction 
made of the contents in earthy matters, represents the product 
of a number of atoms by the weight of an atom of the same 
substance. Thus, admitting with Berzelius the above relations 
between the weight of the atoms, we easily find the relatione 
that exist between the number of atoms, whether of carbon, or 
of hydrogen, or of oxygen, in any one of the combustiUes as- 
sayed, and consequently the results which M. Karsten jhas ex- 
hibited in several tables. 

Here we shall put together into one table the results of the 
twelve analyses mentioned above, and those of the subsequent 
calculations of the author, adding, with the view of rendering 
the whole complete, some details which M. Karsten has merely- 
pointed out ; but we shall make no change in the author's num- 
bers, although we sometimes find, on repeating his calculations^ 
slight differences, — ^which, howev^*; only bear upon the last 
figures,. and have in all probability resulted froip the expeditious 
methods which he may sometimes have employed in the calcu- 
lation of the decimals. 
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On glancing over this tabled we obsefrve the preponderating pro- 
portion of oxygen and hydrogen to the carbon, in the unaltered 
v^etable fibres ; whereas, in brown coal or lignite and black coal, 
the {NX^rti<»i of these two gases to the carlxm diminishes ;-— 
but we also see that this diminution (fees not take place in a re- 
lation which remains the same between the oxygen and hydro- 
gen. We come ultimately to conclude, from the facts detailed, 
that, in ooals, the property of intumescing more or less depends 
sdely upon the relation of the hydrogen to the oxygen^ and that 
the contents in carbon have no influence in this respect 

Thus the appearance and quantity of the charcoal, which is 
obtained as the residuum of the distillation of coals in the dry 
way, will enable one to guess with sufficient certainty what must 
be the composition of these combustibles; but, on the other 
hand, experience teaches us how much these charcoals or cokes 
furnished by distillation, vary as to quantity arid appearance. 
Emplojdng the same degree of heat fpr all, as nearly as possible, 
we obtain sometimes 50 and sometimes 90 per cent, of charcoal. 
Sometimes diese carbonaceous residuums are in the state of the 
finest powder. Most commonly gradations withoiit number are 
observed in them, from the state of a conglutinated matter to 
the inflation of a vesicular matter, and almost to the appearance 
of a blackish foam. It may therefore be regarded as certain, 
that scarcely two carbonaceous residuums will be found the com- 
position of which is exactly the same, and that all, in the mu- 
tual relations [of their atoms, approach more or less to those 
which formed the object of the above mentioned analyses, while, 
at the same time, we can never expect to find a perfect agree- 
ment of constituent parts. 

From this extreme variation in the composition of coals, it is 
easy to see that all the charcoals or cokes do not answer equally 
for all purposes, and that some particular kinds are preferable. 
If it be asked, what charcoal or coke deserves the preference in 
general, this question cannot receive a positive answer. But 
if one wishes to know for what determinate object a pai'Ucular 
diarcoal or coke is better adapted than another, this may be de- 
termined by the proportion of \Xp constituent parts. 

The richer Ihe coal is in carbon, the more heat will it *de- 
velope in burning; for, the more carbon it contains, the more 
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oxygen does it require for its decoonpoatioD. On the other 
hand, the faculty of burning dtminisbes in the same relation, 
and coals of this descripdon can only be burnt with the aid of a 
8U*ong current of air. On account of this inconveniou^, and 
also because a coal which is very poor in oxygai and hydrogen 
gives litde flame, the advantage of being aUe to develope much 
heat is^ as it were, annihilated in the coals with pulveruletit coke^ 
having a large quantity of carbon in their eompoi^tion. For this 
reason, in all cases where malefaction is to be operated by means 
of gases which bum, or, in other words, with flame, the coals 
with pulverident cdce, having a great fm^rticm of carbon in 
their composition, must yield to the coals with congluUnated 
coke, as well as to tbeise with intumesced coke, having a large 
proportion of carbon. 

On the other hand, those coals, with pulverulent coke, answer 
. best in cases in whidi the combustible is placed in immediate 
contact with the body to be heated or melted, for example, in 
the burning of lime and bricks, in the roasting of <»*es, and for 
welding iron in 9^ forge de ma/richal^ mixed with coals furnish-^ 
ing a very intumesced or vesicular coke, and having much 
carbon in their composition: they- would also do very wdl for 
ordinary fires. Coals, with intumesced coke, or at least those 
which swell and run in a high d^ree, do not answer well for 
such purposes, when employed by themselves, because, from their 
swelling too much in the gi'ate, they prevent the access of the 
air, or rather render the disengagement of the decomposed air 
difficult, and thus oppose the activity of the draught. 

In cases where it is required to produce a very intense heat, 
these coals would not answer, because they would give out a 
lively melting heat, which, though strong enough while it last- 
ed, would not keep up for any time. An excellent combus- 
tible for this latter object is furnished by the coal with conglu- 
tinated coke, whether it have much or little carbon in its com- 
position ; but it answers still better for the use of a fl^me-fur- 
nace, if it passes into coal with intumesced coke. 

For common house fires, for heating steam-en^es, for. the 
service of brewhouses and distilleries, the coal with conglutinated 
coke, having a large proportion of carbon, is that which answers 
best, because a very strong melting heat is not required (or such 
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IMirposes. It 18 abo imsployed by {Hrefereooe in several cases, 
for soldering iron and steel, because this combustible forms a 
natural vault, under wbich the proper degree of heat mir^ be 
given to the metol> without expoang it to the wind of the bel- 
lows. 

The coal with cooglutinated coke, having a smaller prc^r- 
tion of carbon in its composition, is also an ercellent combustible 
for develop!^ a quick, find, at the same time, sustai^ied, heat. 
If it be less an object to obtain A-strong heat, than to profit 
completely by the flame, the coals with intumesced coke, having 
a smaller proportkm of carbon, may also be v^ advantageously 
employed. 

The coal with pulverulent coke, having a small proportion of 
carbon, is not adapted for developing a strong heat. It answers 
still le» for this purpose, if the contents in carbon be very unall. 
It is then Ae worst sort of coal, fat the heat which it produces 
is n^thw quick nor sustained. 

{To be continued.) 



On the mbstance called Fine Linen in the Sacred Writings, 
By Ae Rev. David Scot, M. D., M. W. S., &c. Commu- 
nicated by the Authcw.* 

vV HEN I first turned my attention to the fine linen of the Sa- 
cred Writings, I imagined I should soon come to a decided opi- 
nion ; but, on inquiry, I found it involved in great obscurity, 
chiefly ariang from the vague terms which the ancients had 
emjdoyed in describing it. 

The indistinct accounts which they have left us, will be some 
excuse, it is hoped, for the imperfections of this essay, which 
was undertaken at the suggestion of a venerable member of this 
sodety, — ^Dr Baird, Principal of the University, and one of the 
ministers of the city. 

Linen, as every one knows, is a manufacture from the fibres 
of flax, and, in correct language, has the character of fine, when 
the manufacture is of a superior quality. 

Among the Israelites, garments made of linen were worn by 

* Head before the Wemerian Society, 10th Mar. 1837. 
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the Levitts, in coiitfadist|iictioa to those made of fioe Hnefl^ 
worn by the priests. 

Now, if fine linen be the true transktion, we are directly led 
to suppose, that it was a manufacture from the €bres of flax, 
but much superior to that of common linen. In Lower Egypt, 
fbct has grown as far bdck as history reaches ; and die art of 
making linen of the fibres <^ fiax has been cultivated by the 
Egyptians from time immenn^al. Th^ eminence in this re- 
spect has long been acknoidedged, though some think tbatit 
has been praised beyond its deserts. 

As the art of. manufacturing linen, whatever may have been 
its quality, has always been a national pursuit among the Egyp- 
tians, there are many, even to this hour, whether they be grave 
divines, or learned grammarians, who contend, that fine lin^i is 
truly and strictly what has that nktne in the* sacred writings. 

Convinced, however, that fine lin«i wa^ not the r^l feoder- 
ing of the original term, Calvin, Junius, Tremellius, and others^ 
have rendered it by a term denoting dlk ; but this rendering 
must be erroneous, if the product of the vermes boinbycina be 
meant, of which the Chinese, from the remotest antiquity, have 
formed a delicate and valuable cloth. 

When thei^ interpreters, however, come to exf^n their mean- 
ing, we find that it is something resembling silk, growing on 
trees, soft to the touch, and of which rich and beautiful gar- 
ments can be made, such as were worn by the Egyptian priests, 
and those of high rank or in great favour. For instance, we 
read in Genesis, chat one of the Pharaohs clothed the patriarch 
Joseph in a dress of this kind. 

Now, what can this silk be but cotton, which is a downy sub- 
stance, contained in the pod of a plant, the species of which 
grow in America, in all the isles of the Archipelago, in Pales- 
tine, in Syria, and especially about Thebes in Upper Egypt, 
through the whole district l3ring on the east side of the Nile, 
and west shore of the Red Sea. 

Those which produce cotton, are, the Gossipium arboreum, 
Gossipium herbaceum, and Bombax ceiba. The Gossipium ar- 
boreum, in all probability, was the shrub from which the cotton 
of Egypt was first procured ; — about the time of the Ptolemies, 
it seems to have been gathered from, the Gossipium lierbaceum. 
The Bombax ceiba was rather cultivated in Pi^lestine. The 
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tbtUm of the Gosaphim atWetuD was of a Imght and dazzling 
vbitenessi That of the Grossipium herbacenm was aoihhig ii^ 
tmoc. What the Bombax ceiba yielded, was yellomsh ; but 
if the clotb was not so attractive, it must have been owing to the 
spinner or dyer^ 

Salmaaiusj ill his Plinian Exercitations, shews that the cotton^ 
plant is abundant in Incha; and perhaps those are mistaken 
who thank it indigenous in Egjrpt. Certmnly there was a oonw 
merdal inteteour^ betwixt Egypt and India from the earliest 
tiihes ; and whether the cotton-plant was brought originally from 
India to Egypt, or vice versa^ it can grow in all warm climates. 

We agree with Dr Vincent* in thinking, that cotton has had 
its name from a kind of fruit growing in Crete, called Cotonean 
by Pliny, though, in the first instance, it may have come int6 
our language through the French. 

Pliny tails us, lib. xiii. cap. 14., that ^' iEthiopia produces some 
remarkable trees which bear wool, the nature of which has beoi 
mailacHied in the description of Arabia and Iiidia ;^ and again, 
lib. xii. cap. 10., the passage referred to by Dr Vincent, " They 
bear pods as large as the cotonean apples, which burst as soon as 
ripe, and disclose balls of wool, which are made into linen cloths 
of great valued and still more expressly, lib. xix. cap. 1;, *< the 
upper part of Egypt, lying towards Arabia, produces a shrub, 
which some call Gossyoium^ many XyUm^ and its wool Xylkna^ 

By this account, we see that Pliny confounds cotton with 
linen, for want, no doubt, of a proper term to express it; and 
Ammianus Marcellinus, lib. 23., confounds it with silk, as som^ 
think Virgil does in these two lines of the second Gebrgic. 

Quid neniora ^thiopum moUi canentia lana ? 
Yelleraque ut Mils ctepectant tenuia Seres P 

though, in general, his natural history is wonderfully correct. 

We may therefore, indeed, lay it down as an established fact, 
that the Greeks and Romans, as well as the later Jews, often 
call cotton, linen, silk, or wool, as iJrell from imperfect know- 
ledge, as from*careless expression ; though often they add some 
circumstance by which it can be distinguished from each of 
these substances. 

The natural colour of cotton is white, and With this whiteness 

• Peiip. Nearch. Prelim. Disq. ' 
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^very one is stjrudc as soon as he Jbebolds it On ibis ground, 
:aev^al learned men have thought that she$h^ translated,/^ U^Mfn 
io the Englidi Bible, comes ftsm a JHelnnew verb» w)^ agni- 
zes to be wlute. 

This whiteness, derived from nature, and not art, cannot be 
loyarlooked in any good description of this subst^oe. ' Thus, 
Revelations, xix. and 14. <^ The armies of Heaven followed lum <m 
-white horses, clothed in fine linen, (the (unginal term>is byssos), 
irtitte and dean.'' Thus in I^dore's Oiigines, lib. 9SL '< White 
jTobes of b]rss, made of a kind c^ coarser lint ^ and i^ain, lib. 27. 
^^ Byss is a material excessively white and soft, which the Greeks 
^aUPapas."* 

It cannot be denied, however, that, by bleaching, linen can 
.be made whiter even than cotton ; and from comparing Ex- 
odus xxvii. and 42. with Exodus xxxix. and 88., we find that 
AfA may denote linen, strictly so called, firom thi« whiteness 
«rtificifdly acquired. 

The truth is, if we look to the Hebrew derivation, shesh is 
cKpAAe of expressing any white substance ; and accordingly it 
is sometimes used to express white marble, which, like other kinds 
<^ marUe, ia suscqpdUe of a fine pohsh. 

The Hebrew derivation of sh^, however, does not sat^y 
every one. Dr Reinhold Fcxstor, in a learned tract De By99o 
Afttiquorum, and an anonymous writer in the Clasrical Journal, 
iNo. xiv., are of opinion, that shesh translated fine linen, was 
originally an Egyptian term, and this opinion rests on sdid 
ground. 

There is the highest probaUlity that the Hebrews borrowed 
some terms from the Egyptians, and particularly that they bor- 
rowed shesh, the name of what is rendered fine linen, as they 
certainly got the knowledge of the thing, from the Egyptians. 

The Hebrews were what are called Nomades^ or shepherds who 
tended their herds and flocks, wherever they could find pasture. 
In these con^sted th^ wealth, and by these chiefly they were 
fed and clothed. They neither knew nor sought after ^the 
luxuries of life. 

The Egyptians, on the contrary, were a nation considerably 
civilized, Uving under a monarchical government, fixed as it were 
to the soil, and drawing from its productions whatever could 
contribute to their convenience or comfort^ their use or jJear. 
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sure. In such a state of society, the d^ant, as well as useful^ 
arts are cultivated. 

Cotton, whkh they either got at home, or imported from a- 
broad, was not neglected, and doubtless they had a name for 
the plant, as well as the contents of the pod, but what dtber was 
can now be only matter of conjecture. The language of the Egyp- 
tians, spoken in the time of the Patriarchs, is now k>st, and we 
-can only judge of it from the Coptic, the state into which 
the "Egyptmn passed at the period of the Ptolemies, which, 
though now a dead language, is preserved in a translation of the 
Hebrew and Greek Scriptures, and a few tracts, which are of 
no farther importance than that they are written in this hnguage. 

If therefore, shesh, the Hebrew term for fine linen, be bor- 
rowed from the Egyptians, the Coptic teaches us, diat it idiould 
be pronounced sheshe ; Che or cheche, chen or chencheny in that 
language ngnifying wood ; chenSj wooden wool; iand chenioo^ a 
bit, part or portion of zvoodf often used in the Coptic New Tes- 
tament, as the proper translation of eindon. 

Now sindon is one of two words in the Greek New Testa- 
ment, translated linen and fine linen. If we are guided by 
the Coptic, however, it ought to be translated a cotton doth or 
garment. It was in fact a cotton shawl or robe, ^ther manufac- 
tured by the Zidonians, sindon being the way in which the Greeks 
pronounced Zidon, the city famed for this manufacture; ix 
rather according' to Reland and Sir William Jones, this i^awl or 
robe was brought to Arabia, Syria, and the shores of the Mediter- 
ranean, from the banks of the Indus, this river being called 
Sind by the natives ; and in relation to which the shawl or robe 
now mentioned was called Sindon by the same peo{de. 

In the time of Solomon, buiSy also translated fine Imen in 
the Old Testament, seems to have come into use among the Jews; 
but that word is not now found in the Coptic> though there is a 
.strong: presumption that it was once common. Bo or &oo, signify- 
ing wood in the smdic or dialcet of Upper Egypt, is still pre- 
served ; arid may not butSj wooden wool, be as easily formed 
firom &o or ioo ; as chetis^ with the same significatimi, from cJ^e or 
^hen9 

At any rate the Hebrews from the time of Solomon were in 
possesion of this term ; imd if they did not get It from the 
Egyptians, they must have gotten it from the Arabians, Persians 
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or Indians. Frooi one or ddier of these, at least, if not from the 
Egyptians, the Greeks got this word, and adding their own ter- 
mination oSi they were fuhiished widi Byssos, the; pther term 
translated fine linen in the English. New Testament ; and which 
has passed from Greek into Latin, and even the botanical lan- 
guage of the present day. 

N<»w, that the ideas which. we hare thrown out about shesfa, 
chens, buts and byssos, are quite correct, will further ap- 
pgar, if. we consider that the learned Greeks at least understood 
that byssos was the woolly product of a shrub or tree, which 
mgnified wood. Accordingly, when they had oc'casion to speak 
of this shrub or tree, they sometimes gave it the name of oEtfksn^ 
which ev^ novice in Greek knows to signify wood^ and its 
product, just referred to, eriozt^non, or wooden wooil^ which 
is the literal translation of byssos. 

The same phraseology is used by Pliny, who copies servilely 
frcan the. Greeks. On this subject he uses ayhn^ or lignum; 
lana ivylina, or lignea. 

. The Latins, too, have a term, commonly, though eri^oneoU^sly, 
translated fine linen, of. which there are no traces in Gr^ek. 
This is carbasuSy which, from a list of Indian plants made by 
Sir William Jones, we learn to be a Sanscrit term, signtfj^i^ 
the cottcm-trcej or cotton ; and probably was adopted by the JRo- 
mans, when^ in their attempts at universal empire, they first 
came into contact with the Asiatic nations. 

Such are the grounds on which we think the fine linen of the 
English Bible to be what is now called cotton. To Uiose, 
indeed, who peruse the English Bible, th^re is an evident, rela- 
tion betwixt linen and fine linen, but there is no relation .wfaat^ 
ever betwixt the original terms, by which these substances are 
expressed. Neither shesh nor buts, neither sindon nor byssos, 
necessarily imply such an idea* Fine linen is entirely to be con- 
sidered as a paraphrastic account of that material, whatever it be, 
denoted by each of these terms. 

We are not to be staggered in this persuasion, because this 
material has the epithet toift^cif applied to it in the Old Testa- 
ment. Fine txvined linen is a phrase often occurring in the Eng*. 
Hsh Bible, but the translation is wr<Mig/ If fine linen is to be 
retained, the translation must he fine linen twined 

Now we apprehend that twined is an epithet more suitaUe to 
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what is noir oalled cottcm^ tbanlinen, hoTrerar fide, because (tf 
the shortness of the filaments of cotton^ compeared with thc^e of 
linen. At any rate^ aU linen, whether fine or not, is twined ; 
and it seetns rather singular, why such an epithet should be ap^ 
^iedtd fine ratl)er than to coarse Unen^ ' 

The hangings of Ahasuerus^ palace Esther i. and 8. are 
said to be fastened with cords of fine linen. Perhaps cords of 
linen inay be stronger than those of cotton, but the latter would*. 
be nioi^ .flexible when the hangings were drawn, and certainly 
more agreiaable to handle ; and these circumstances are pre- 
mimptjbQs that cotton was the substance of which th^y were 
lkiade» 

In the reign of James the Sixth, when the common transla- 
tion of the Bible was printed, the tarm cotton was unknown^ and* 
it was not introduced into the English language till about the 
beginning of thie last century, thopgH the manufacture of cot-' 
ton, on a small scale, had been attempted during the civil wars,^ 
but failed fnsn want of capital or encouragement. 

If our translators knew the thing, in ail probability they' 
thought they could not better express wh^ is now caUed cotton, 
than by using the phrase fine linen, a phrase which all used in 
their day, and which, as we have seen, had descended to them 
from tbe Greeks and Romans, a& well as the later Jews. 

But though our translators had the authority and example 
of almost all writers before their time, and in their day, for 
translating shesh and buts, sindon and byssos, fine linen ; yet 
the phrase, must be counted unfortuiiate, as we believe few 
parsons, even of good understanding, ever dreamt, that any 
other thing is meant, than an exquidte kind of manufacture 
from the rind of the flax plant 

From all these detaib, then, it is pliJn, that byssos, or what- 
ever Uarax of the same meaning is used, is not td be trani^lated' 
fine linen^ which is a manufacture from flax ; nor silk, whifch is- 
the product of a worm; nor wool, which is the covering of a 
four*footed beast ; but cotton, the substance contained in the pod 
of the cotton plant 

Byssus, in modan botany, denotes a downy powdery sub- 
stanoe, connected together by fine filaments, and growing on the 
surface of water, ratten wood, or old pillars, being a genus- 
QomprebaidiDg several species, order J j^, and class Crypto-' 
gamia ; but among the ancients, it was the filamentous matt^ 
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of the plant, at present forming the genus Ooesipiwnf order Pa- 
lyandria, class Monaddphia. 

The manufacture of cotton has arrived at great perfection in 
this country. Cloths h«ve been made from it of the finest and 
most beaudful fabric, very agreeable to wear, and most Ikvour- 
ble to health. 

The same excellence of manufacture has been reached long 
ago. by the natives of India. With instruments the most nmple 
they weave webs of astonidiing slendemess and deKcaoy. These 
they form into robes, which have been worn from the earliest 
times. <^ According to Nearchus,^ says Arrian in his Indian 
History, ^^ they use a linen dress of the lint which is from trees.^ 
Nay, their knowledge of vegetable lint dr wool, is as old as the 
days of Herodotus. *< The Indians likewise possess a kind of 
plant, which, instead of firuit, produces wool of a finer bsoA bet- 
ter quality than that of sheep. Of this the natives make their 
cbths.^ Lib. iiL cap. 106. 

Cotton cloths are more suited to warm climates than those tji 
linen. After the finest manufacture of Unen, the hardness of 
the (Axe in some sent remains, and, on that account, linen clodis 
are vary disageeable when the body is under persfAtition, and 
even fSeivour die attacks of disease; whereas those of cotton 
guard the health, and in warm climates are, with great pro- 
priety, worn next the dcin. 

The Egyptians, for this <»* some other reason, seem to have 
wrapped cotton cbths about the bodies of the dead, after em- 
balming. ^^ Ait&t washing the dead man,^ says Herodotus, 
lib. ii. c. 86., ^* they enclose the whole body in a wrapper of 
byssos, or cotton, with thongs of leather,^ &c. In the same 
manner, Mr Greaves, who witnessed the (q)ening of a mummy, 
has these words, (Misc. Works, vol. ii. p. 519.) " These pic- 
tures widi the gorget, were tied on with brownish lengths of 
cotton. Und^ these, the whole body had a covering of fine 
linen; I think of cotton.^ 

I have been informed by some of those who were present at 
the opening of a mummy, presented to this Society by General 
Straton, that it was wn^ped in foMs of cotton, as tiiey under- 
stood it; and what struck them very much, the cloth was very 
coarse, and, in comparisofti of Eunqpean manufacture^ by no 
means entitled to the character ci fine linen ; though it is not 
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improbaUe that it might be rastly superior to any priepto^ed in 
early times. 

The same account of the doth wrapped about a nmmn^, 
which was carefully examined by Dr Halley, is given ia ths 
Philosophical Transactions o{ 1764. The upper filleting Was 
scarcely equal in fineness to the linens then sold in die riiops 
for ^. 4d. the yard ; the inner filleting was coarser. 

WMle the cotton cloths encircling the mummies were very 
coarse, those worn by the priests and princes, and favourites ci 
the great, were very fine. These were of the brightest and 
most dazzling lustre, and weU cbserved all the praises which 
they have.received from the Jews, as well as from the Greeks 
and Romans. 

We think, thorefore, that Rasselquist, Beloe, and others 
have been deceived about the coarseness of the cotton cloths of 
Egypt ; ai^ the induction behoved to be more ccnnplete than 
any which they possessed, before they could be justified in 
drawing so sweeping a conclusion, as they have done, in regai^ 
to the coarseness c^ the Egyptian manufacture of cotton. 

Though the cotton plant might grow in Palestine and Syria, 
the inhabitants had little skill in manufacturing its product. 
This deficiency might help to increase the admiration wlnek 
they felt when they behdd what we have thought fit to trans- 
late fine linen of Egypt. The courtezan described in the Pro- 
verbs, vii, 16. wis fuUy aware of the partiality of her country- 
men for d)is manufiicture, when i^e uttered these words : << I* 
have decked my bed with coverings <rf tapestry, with carved 
works, with fine linen of Egjrpt.'^ 

Pausanias, in his Eliacs, observes, that the cotton plant, in hisf 
time, grew in Elis, but nowhere else in Greece. Of course, 
the Greeks knew little about what has been called fine linen, 
and still less about die art of weaving it. When, therefore, they 
saw that of Egypt, their surprise was awakened, and, on all 
occasions, they bestowed upon it the most splendid enccrniiums. 

These were taken for literal truths by the Romans, as in a 
great measure they deserved to be, and by all those natkmd 
that have risen out of the ruins of their empire. 

Our belief in these accounts ought not, as I have ah'eady saM, 
to be shak^i by the coarse dotbs whidi we see to be wrapt 
about the mummies, for these were intended to be coarse ; and 
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even let than be as cckarse as the most impartial obsferv^ am 
allow, it must still be granted, that we view them .with great 
disadvantage, after they have been ke^t about a dead body, it 
may be, for 4000 years. 

The practice of wrapping the dead body in J^bes of ootttni, 
I have no doubt^ was transmitted from tbe Egyptians to the 
Jews, and when we read in the Gospels that the cruci6ed . body 
of Christ was wrapped in fine linen {sindon is the c»riginal word), 
ive will not be thought too rash in asserting th^t this fine iinen 
^as c^ton. 

, Fear farther satisfaction, however, ii^henever to opp(»rtunity 
offers, those robes, in which the bodies of the deiwl were wrap- 
ped, ought to be carefully examined by some skilful persoii^ that 
it may be ascertained whether fliey were cottcm or linen, or cot- 
ton and linen intermixed. Julius Pollux, who lived in the se- 
cond century,, was of opinion,, that the fine linen of his day was 
a mixture of cdtton and linen ; and Forster, in his tract JOe Bys^ 
so Antiquorwni^ is inclined to the same opinion. 

Such a mixture has often been tried ; for the ingenuity of maik 
i^ endless. Cotton warp, to speak technically, has not at all times 
beea strong enough for supporting cotton woof, and, theref<M:e, 
linen warp has been preferred. 

. In many cases, however, it will not suit, as the cotton yam 
doestnotlastsolongastheUnen; or if, in some casas, it be found 
to last, its duraHlity must depend on the excellence of the xna^ 
nufaoture ; and to sudi perfection has this now been carried by 
mtK^hinery, that cotton warps of sufficient strength can always 
be got for supporting cotton woofe. 

J Whether the mixture of cotton and linen was forbidden the 
Hebrews by their lawgiver, may be questioned ; but it is perfect- 
ly dear, that the mixture of linen and wool was forbidden, in 
order to prevent some idolatrous abuse, to which they Were in- 
clined, from imitating the customs of their heathen neighbbur9« 

Cotton yam, however, can be mixed with woollen, especially 
that kind of it called Worsted ; but we do not much adfiaire 
those s|>ecim€^$ of it which we have examined. The mixture 
of cotton and silk is far better. The substances are more of a 
kbdred quality, and the cloths which result from the mixture, 
if judiciously dyed, have a fine gloss and magnificent apipearance;^ 
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Almost every colour can be communicated to cotton dodig; 
and thus garments are furnished umivalled for splendour and 
elegance ; such as will suit the hi^^est rank, or please the nM>8t 
improved taste ; but we cannot now stop to inquire about Uue, 
{Hirple, and scarlet, with which fine linen, or rather cotton, has 
been flyed. 

. The manu£Eu;ture of cotton doths, dyed or printed with such 
colours, has been pushed to an amazing extent, and muslins, dim^ 
mities, chintzes, ginghams, jacconets, calicos, &c. are the result. 
Most of these names are derived from the languages of India; 
but to give any account of these belongs to the province of Phi« 
lology, rather than to that of Natural History. 



Account of the Capture of a colossal Orang-Outamg in the 
Island ofStima^ay and Description of its Appearance, By 
Dr Clarke Abel. Concluded from page 375. 

Description of ike Remains of the Animal. 

JljLsad. — ^The face oi this animal, with the exception of the 
beard, is neariy bare, a few stra^ling diort downy hairs being 
alone scattered over it, and is of a dark lead colour* The eyes 
are small in rdiation to those of man, and are about an inch 
apart : the eyelids sure well fringed with lashes. The ears are 
cme in<^ and a half in length, and barely an inch in breadth, are 
closely apfdied to the head, and resemMe those of man, with the 
exception of wanting the lower lobe. The nose is scarcely 
raised above the level of the face, and is chiefly distinguished 
by two nostras three^fourtbs of an inch in breadth, placed.ob- 
liquely side by side. The mouth projects con^derably in a 
mammillary form, and its caning is very large; when closed, 
the lips appear narrow, but are in reality half an inch in thick- 
De8s« The hair of the head is of a reddish brown, grows from 
behind forwards, and is five inches in length. The beard is 
handsome, and appears; to have been curly in the animal's life- 
time, and approtfdbes to a cbesnut colour ; it is about three 
inches, long, sprin^g v^ry gracefully from the Uf^ier lip near 
APBIL JONE 1827. F 
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tb4 dngl^ 6f tto liiotftb, in the farm of muiitachioS) ^^heaoef'ile' 
^timSkngyii miiteB with that of the ebin, the whole having si 
ftti^Xii^ very yrovy tfdpect. The face of the animal is macb 
wrinkled. 

Haijds.— The palms of the hands are very long, are qnite 
naked from the wrists, and are of the colour of the face. Their 
backs', to the lafst joint of the ingers, are covered with hair, 
#hich inclines a little backwards towards the wrists, and then 
turns <}irectly upwiffds. All the fingers have nails, whidi are 
strong, convex, and of a black colour ; the thumb reaches to the 
first joint of the fore-finger. [ 

Feet. — The feet are covered on the back with long brown 
hidr to the last joint of the toes : the great toe is set on nearly 
at right angles to the foot, and is relatively very short. The 
original colour of the palms of the hands and the soles of the 
feet is somewhat uncertain, in consequence of the efiect of the 
spirit in which they have been preserved. 

Skin. — The skin itself is of a dark leaden colour. The hair 
is of a brownish red, but when observed at some distance, has 
a dull, and in some places an almost black appearance ; but in 
ft strong light it is of a fight red. It is in all parts very long ; 
on the fore-arm it is directed upwards ; on the upper arm ito 
general direetion is downwards, but from its length it hangs 
lihaggy below the arm ; from the shoulders it hangs in large 
and long massy tufts, which, in continuation with the long hair 
on the back, seem to form one long mass to the very centre of 
^ body« About the flanks the hair is equally long, and in 
the living animal must have descended below the thighs and 
nates. On the limits, howev^, of the lateral termination of the 
skiti which must have covered the chest and beUy, it is scaiity, 
^ndr gives the impres^on that these parts must have been eom- 
parativdy bar^ Round the Upper part of the baek it is dso 
much thinner than elsewhere, and small tufts at the junction of 
the skin with the neck are cnrled abruptly upwards, correspond, 
ing with the direction of the hair at the back of the head. 

In the dimensions which I am abont to give of the skin, I 
have stated that' it meastures from ode extremity of the arvtt to 
another five feet eight inched; to this is to b^ added fifteen 
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imbes on ^ach side for tb^ hsn^i axiA wm^ wfakfe IifK vmim 
tke whole spajd of the ftpimal eqijiat ta eight feet two inches. 

The ibttowii^ axe the Measurements which I have made of 
the diff^arent parts : 



FACp. ft, in. 

length o(Khe forehead ttom 
the commencement of tl|e 
hair to a point lietwe^n the 
eyes, • . . . 44 

From between the ^^es to the 

end of the npse, . . li 

Frpm the end of tjie nose to 
the mouth, ... 6 3 

From the mouth to the set- 
ting on of the neck, . 4| 

Circumference of the mout, 6 

Greatest breadth about the 

centre of the skin, . 3 2' 

Greatest length down the 
c^itre of the back, . 3 2 

liejiglh flMTO tb* ei^tneroity of 
on« arm^ where it is sepa^ 
rated from the wrist to the 
other, . . . . 5 8 

Rwadth of Uie 4in from the 
ia|«a|jiQf4 of the es coccy- 
gls to the ispttinijr p^ pf the 
thigh, . , . ; 14 

Across die middle of the 
th%|hi .... i e 

Qf^^aUfi^ lenglth of the hair 
on ^e shouldeirs md bigakp 1 10 

M s^VBBMxarx OF ^jusna akd fec«. . 

.SfOHi4ne^faurmunt0fhand, 

Length of faaiid frvm the end 
of the middle finger to the 
wrist in a light line, . 1 Q 
Circum^ence of hand over 
' thelnmddes, ... U 
l^ei^fa «f pahn from the 

wriit, . . . . 6i 

£iei^th of middle finger, . 5i 

■ of fore finger, 4 J 



Length of Htde finger, 
■ of ring finger 

■ of thumb. 



ft, m; 

41 



Baek m satmemmU qfhtmiL 

Length of ring finger, . p 

■ of tiiiddle ^ngier, . 

■ of little finger, . 

offi)refitiger, . 

' J of thumb, . . 

Ffwi/ tneasuremeni of feet, 

Lengt)^ from the end of the 

heel to the end of the mid- • 

dktoe, . . • . 1 

— of sole of the foot, 

of middle toe, « 

-. — •^Qfiingtoe, . 

-T- of little toe, . . 

■ . of fore toe, . . 

—*— of great toe, . Q 
Ci|<p^mf<»e9$:e oypr ^ 

knuckles of t)i^ tpe^ . 

Length of n^&ioe, . 

rrrrfrwQfpaWdleitqQ, . jQ 

; .„ ■ V. of ying tpe, . . p. 

I of little toe, . . 

■ ' ' of great toe, ". 

MeaswremenJt of Ihe iower Jaw. 

Circupiference of the jaw 

round the chin, . . 1T( 

J^pgth of ti^ rftpius fro;n 
tlie head of th^.jaw to its 

bft^e, . . . . 04 

Br;eadth of the r^mus or as- 
cending portion of the ^'aw 

at ^l^vel with the teeth, a 2J 

De^th of the jaw at Jhe S7X9- . 

physis menti, . . t^ 

f2 



5 

H 
»l 

8 

4 



2 

H 



9 
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IftkkWniLtTkETK'i OF tVB ^TBSTta. 

Number of teeth 32 ; namely, 2 
Canine, 10 Grinders, and 4 Incisive 
Teeth in each jaw. 

Camm Tegth. In. 

Whole length of lower ca- 
nine teeth, ... 2*7 
Greatest length of fang, . .2 
Smallest ditto, . . 1.6 
Greatest length of the ena- 
mel or exposed part of the 
teeth, .... 1.1 
Part exceeding the other 
teeth in length, . . '4 



Lateral breadth measured on 

a level with the jaw, 
Breadth from before inwards, 

Ineiaive Teeth. 



.0 

.7 



Whole length of the latenJ^ 1.5 

Of enamel exposed, . .7 

Breadth of cutting surface, .4 

Ditto of central teeth, .4 

The front teeth of the upper jaw 
greatlj resemble- those of the lower, 
with the exception of the middle in- 
cisive teeth, which are twice the 
width of the lateral ones. 



Description of the Hindoo BeUows, with Remarks on the occur- 
rpice of a similar BeU&ws in Europe, By W. A. Cadell, 
Esq. F.R.S. L. & E., M.W.S. &c*. Communicated by the 
Author. 

X kR Museum of the University of Edinburgh possesses a set 
of models of machines and tools used in the various trades which 
are practised in India. These models are carefully and neatly 
executed ; and, as they were made in India, they may be con- 
Vldered to be authentic and faithful representations-f*. Amongst 
them is the Bhatee or Hindoo bellows, Plate II. It is a very 
simple machine, consisting of two leather bags. At the moudi 
<tf ^ach bag, two long, narrow, flat pieces. of ^ood are sewed to 
ihe edge of the leather, so as to give the mouth of the bag the 
form of a slit, which is closed tight when the flat «urfaces of the 
wooden lips are brought together. Each bag terminates, in a 
nozle; the two nozles are placed in one twere:^, which conducts 
the blast to the charcoal fire placed at the mouth of the twere. 

* Read liefore the Wemerian Natural History Society 7th April 1827* 
f The merit of having formed this interesting technological collection, is 
due to the late ]V41ss Margaret TjUer, under whose superintendance the mo- 
dels were made, during her residence at Patna and in the Tirhoot, from the 
year 1815 to 1821. The models represent the implements used hy the dif. 
ferent classes of Hindoo and Mahometan labourers and artisans, and werebe^ 
queathed by Miss Ty tier to the University of Edinburgh. 
X The word twere is from tuyere, French. 
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l!Vi work the bdlows, a boy is seated on the ground between the 
mouths of the two bags, holding in each hand the wooden lips 
of one of the bags ; he holds open the lips of the right hand 
bag and draws them upwards ; when the bag is drawn up to 
its greatest extent, he shuts the wooden lips, and pushes them 
down towards the nozle; by this means the air is pressed out of 
the bag through the nozle, and produces a blast : he has operate 
ed in a sinnlar way with the left hand bag, so as to begin to 
produce a second blast before the first blast is at an end ;— and 
thus working constantly with both his hands, depresdng one 
whilst he raises the other, a continued blast of air through the 
twere is obtained. This bellows is a less perfect machine, and 
more is required from the operator, than in the common bellows: 
for the lips, which act as a valve, require to be opened and shut 
by the hand ; whereas, in the common bellows, the valve is 
opened by the pressure of the atmosphere, and shuts by its own 
we^ht. * 

Sonnerat * describes the smiths that go about the country in 
India as making use of this bellows. 

This kind of bellows occurs also in the south of France, 
where it is used by tinkers, and where I met with it in 1826, at 
Nimes in Languedoc. The bags of the bellows were two goat 
skins, strapped from the carcase without any longitudinal inci- 
«0n, and with the hair outward ; in other essential particulars 
the machine was like the Indian bellows. 

We may conjecture that this bellows was introduced into Eu- 
rope from India by the Gipsies, who are dispersed over Europe, 
and are known in each country by a different name-f-. The 

* Sonnerat, Voyage dans PInde. He gives a figure of the Hindoo smith's 
apparatus. In Benham's Travels in Northern and Central A^ca 1826,.there 
is a plate representing Negro smiths of the interior of Africa. The bellows 
which they employ is small, and, horn what can be seen of it in the figure, 
appears to be constructed on the same principle as the Hindoo bellows. 

f The gipsies are named Egyptians in an act of Parliament of Henry VIII. ; 
£rrones Nubiani in Ludolfs Historia^thiopica; in Spain Gitanos, which is 
supposed to be contracted from £gyptianos. Zigeuner in German, Tchinganes 
in Turkey, Zingari in Italian ; these three appellations, Grellmann derives 
firom the J^inganes, a people at the mouth of the Indus mentioned by The- 
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^Adeflf'«iiiihkih6| > rM K i ^ .aaA matt teqiteiit ^i&db^ cMit 
poor waaderibg^tc^, and -tii^ jkrseibe it in Varibw ^friM^f^t 
^mtope*; The Incbm erigiB of the gtpMB is BkBcated 'bjr thior 
lai^age; For GIrelbiiaii and Mr.Maraden Invre sbe«m^ tbilt 
the language of the gipaes^ m itt words atid infieedam^ ^m- 
wmbles the iiandbstanee^ -of i/vHicb it nrnj becbdrideyvd to 4iie a 
•dii^ct, and tlie affinity of the two langm^es haiB^'beeii waBoM- 
^ fay other pbflolo^stsf^. €kfelhnan infers^ that the gitpsm 
tame from Hindeetan^ be conjectures^ from &eir mannart^Mnd 
-oeciqpationa) that diey w^re^of the Jbw^^xist of Hkidoos^ aild 
supposes that they left thttr)CoantEy when Tiiiioisr'in^adied In- 
dm in 14f09 ; they are first iiientioned as making their appear- 
ance in Mddavia, Walladiia, Hungaiy and OerauoQr^ in 1417. 



E±phnation of Plate It 

The uppermost figure is a projection on a horizontal planey and 
shews the hellows composed of two leather bags^ with their 
wooden lips. The loop on the inner lip of each pair is for re- 
ceiving the hand. 

The lowor figure is a prelection on a vertical planey in wbidi cmly 
one of ^e leatiier hags h seen ; the other beii^ conceited be- 
Inndit. 



wtmsfU Bohexdteiis in pxauce, because it is mkl the firat aixy>unt«f tl^^ 
that country came from Bohemia. Heyden, k e. Heathens, in Holland. Tar- 
tars, in Denmark. Sisech, Hindoo, i e. Black Hindoos, by the Persians. 
Amdng^t the niunes th6y gave their own tribe is Sinte, #bich is 'supposed to 
be from the tiver CHnd <rr lRdu8.-i.^ffvlftfNm> Di9UftiaMi9m Addm^s M^Oai- 
itO^. ... 

* I n Transylvania the gipsies carry on another branch of metfdlurgyj, the 
art of washing gold from the sanB. Von »Bom briefe Uber mineralo^sche 
g^gdtifftlitlde : Friedi^ddsky, Minendogia Transilvaniae, in cap. de aurl ^urlL 

^ A Dissertation on the triples, by il. M. 6. Grellmium, Professor at Qdt- 
tingen, translated from the German by Matbew Baper, Ksq. 1787- 

Observalions on the language of the Gipsies, by W. Marsden, £sq. $ CoL 
lections on the Gipsy Language, by Jacob Bryant, £8q. Both these papers 
are4n the Atchkeologia, vol *vii 1W5. 

Ihditfs, in ttie^eue norcRsdte Beytfiige, Th. d. renilu:t8, tiikt liidlr faiiib 
^gta^i^iitiASXi^ the ^ect of the Indian tradeiis heintw Mr A^tttikan. ^^ese 
Iiidilriis w^te'firMa Mtdtan, a country situitted on the Indus. 

Adelunl^s ^MSIhridatM. 
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. ead of tbe^werei^ifw $be)M^nui^.4^c^ ^ 
A is a peg drireii into the groufid betweea ib» two n9;rie8. The 
Hiozle^ are howid together hj a th^ng^ and tfie upj^er fBft of 
the pe^ which is hooked^ holds dowQ this thong, so that the 
noales are kq^t firmly in their place. The top of the peg is 
seen between the two nozles in the upper figure. 
B is a mud-wall, which serres to screen the bellows from the heat 
of the fire. 



Memoir regarding SymingUm and BelTs pretensions to be con- 
sidered the orijginal Inventors of Steam Navigation ; being 
an Appendix to a Narrative on the IntrodiLction and Practice 
of Steam Navigation^ ^c. published in the Philosophical 
Journal fir July 1825. By P. Mili^er, Esq. 

JjLaving, in justice to the memory of my father, the late Mr 
Miller of Dalswinton, given a short account of his claim to the 
adaptation of steam to navigation, which appeared in the Edin- 
burgh Philosophical Journal in July 1825, I now find myself, 
in consequence of the continued and unwarrantable pretensions 
of others, reluctantly compelled to obtrude again on the public 
attention, in order to set these pretensions kt rest. 

In my former statement I have proved, that, on the recommen- 
dation of Mr Taylor, the tutor in my father^s family, from whose 
advice alone my father at any time received the smallest assist- 
tance on this important subject, he sent for William Symington, 
then employed at Wanlockhead mines, in spring 1788, to su- 
perintend the construction of a small steam-engine to be used in 
the experiments he was then carrjong on at Dalswinton, for pro- 
pelling vessels with wheels. In October following, the engine 
and machinery were completed, and put on board a pleasure- 
boat on the lake at Dalswinton, and completely answered the 
expectations of my father, and many other persons who had op- 
portunities of seeing the experiments. 

So much was this the case, that, in 1789, my father resolved 
to extend his experiments; and, in June that year, sent Sy- 
mington to Carron, with a letter to the Manager of the Carron 
Company, in order to get a steam-engine constructed for a dou- 
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Ue ressel, which had been built for fahn at Leith some years be- 
fore, for the purpose of ascertdning the power of wbeek in pro- 
pelling ships against wind and tide. 

This engine having been accordingly placed on board die 
vessel at Carron in December of that year, an expmment of its 
effect was made on the Forth and Clyde Canal. Like that at 
Dalswinton, it completely satisfied my father of the practicability 
of his sdieme, but the vessel having been too slight for the 
weight of the engine to attempt a voyage at sea, the apparatus 
was undiipped and Itud up in the store-house of the Carron 
Company. 

Here, as noticed in my former statement, my father^s experi- 
ments stopt. Symington, who had been employed under him, 
being thereafter engaged for a considerable period in the con- 
struction of machinery at Wanlockhead Mines, was again, after 
the \wpse of \% years, employed by the late Lord Dundas, the 
chairman of the Forth and Clyde Canal Company, to superintend 
a series of experiments bis Lordship was then setting on foot, for 
dragging vessels along the canal, on my father^s plan, by steam- 
boats in place of horses. In 1803, he seems to have completed 
a steam-boat or tug, called the ^^ Charlotte Dundas,^ which 
took in . tow two vessels of 70 tons burden each, and dragged 
them along the summit reach of the canal for 19^ miles in six 
hours against a strong wind a^head. In 1801, Symington, whom 
my father always considered in the same light as he did every 
other labourer or trajlesman he employed about his different ves- 
sels, took out letters-patent for the invention, — a proceeding of 
which my father was not aware till a considerable time after- 
wards, and which excited his warmest indignation. 

Such being Symington'^s pretensions, he comes forward in 
the year 1824?, long after steam-vessels had been erected by 
others, and successfully used upon the river Clyde, and claims 
from the Glasgow Steam«>Boat Owners, a remuneration for the 
invasion of his patent-right. " Being unable,'' as he says in hi^ 
memorial, " to extort any thing from them by the effects of law,'*' 
he resolved " to put bis great confidence for reW in the muni- 
ficence of his country, the liberality of the proprietors of steam^ 
vessels, and the feelings of others well affected to navigation by 
tihe power of steam/' ^ 



Digitized by 



Google 



Mr WikxmiheMrigkud Inventors of SUam NavigiOkitL 89 

After thb cfedaraticKi, is it possilite for Symii^toii to pti9« 
t€iid to aay piivilege or right of invention from his letters-fM^ 
tent? They were surreptitiously obtained many years afteir my 
father had made the discovery known to all the world, therel^ 
rendmng his fetters-patent of no avail. 

The odier person whose pretensions I find it incumbent on 
me to refute, is Henry Bell at Hefensburgh. 

In a late petition to Parliament, praying for some provision 
in his old age, that person sets forth, ^^ That, in the year 1789^ 
when only ^ years of age^ he commenced experiments with the 
view of propelling vessels by the power of steain; that he pur- 
sued these experiments for 10 years, and teas the first person in 
this country^ who bnmgkb into practice the power of steam in 
propelling vessels against mnd and tide. He calls this invent 
tion his own, and complains that others with larger capital had 
adopted the invention, and were bringing ruin on his head.^ * 

It may be true that Bell was the first person in this country 
who attempted to turn steam navigation to a profitable use, by 
building the " Comet'' steam-vessel, and brining her to ply upon 
the river Clyde in the year 1811, for the conveyance of goods 
and passengers. But while I admit this, and in so far as it can 
be considered a merit, I have no wish to injure him ; common 
justice, however, to the memory of my late father seems to r&. 
quire that I should state the facts as they really are. ^ 

I have already noticed that my father was the first person 
who introduced the practical use of steam navigation, and that 
Symington-f- was the mechanic employed by him in constructing 

• -^— 1789 was the very year in which the success of my Other's experi- 
ments were very generally reported by the public press, and from which the 
young, but ikventive, genius of Henry Bell, derived no doubt much asdst- 
ance at its origin, and in its growth ; and which was likewise mudi and ra- 
pidly unproved by frequent inspection of my Other's steam-vessel at Carron, 
in 1789, as Symington states. So much for steam-navigation being Us inven- 
tion, as he is pleased to call it. 

t My &ther often r^retted to me having yielded to Mr Taylor's recom- 
mendation of Symington, in place of having employed Messrs Watt and Bol- 
ton for his engines, and to have availed himself of Messrs Taylor's very com- 
petent knowledge in mechanics, to have applied them to the wheels of his 



After the violent disgust he received from Symington's conduct at Car- 
ron, he used not unfrequently to reproach Mr Taylor rather smartly, for hav- 
ing ever thought of bringing such a person about him. This circumstance, 
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«K^ pHtting^^a i>9ttrd Jiispdbidgte boat* tWJM jttedEnaunlgmfe iver 
4Hfdilbr. pmpeVoBoga ivrnd : that tim took [diioe in theyear:VjS8. 
^tliot'tiiiie Henry BdU juibo wasoriginally bred a /stone-mason, 
was.!irorldng with Mr Janes Inglis, engines, JCit Bdlsbiii, aaoddE- 
terwards as an en^neer superintending some public ynaks in 
€Hasgo(w; and having beoi a{^ied to by Mr Fulton from 
America, for drawings of some of the machinery used in this 
looonliy, ^ itbat geQtlqnan,'^ as Mr Bell says in a. letter ^gned 
Jbgrliimsdf, and published in the Caledonian. Meieury on liSdi 
October 1616» ^'begged me (Bell) to cdl on Mr Milter of 
Dabwinton and see bow he had succeeded in his steam-boat 
fdan» and if it answered the &ad I was to send him a fall draw- 
ing.and description of it, along with my other machinery. This 
led me ^ have a conversaticHi with the late Mr Miller, iuid he 
f^e>me every information I could wish for at the time,^ &ci ; 
and he adds, ^ Two years thereafter (i. e. in 1801), I had a let- 
ter from Mr Fulton, letting me know that he had constructed a 
steam4x)iU: fixim the di£Ferent drawings of machinery I had sent 
Urn, which was likely to answer the end, but required some im- 
.provements on it.'*' 

In^B2!^ Bell gave a further account of his connecti<m with Mr 
Fulton, in a letter addressed by him to John MacneiU, Esq. of 
Glasgow, o£ whidi the foUo^mig is a literal copy. It will not be 
overlooked, that, in this account of his sdentific corree^xmdeAce 
iwitfa the American engineer, he makes no allusion to his initer- 
joourse with my fadier. 

^Mr JOHK McNsiLL BehMburgh IH Mtmh 1924 

^ fiiB I this morning was fevered with your letter and in: ansur to 
•your Inqueres anent theleat Mr Robert Fulton the Amerecan ingen^ hig 
4ither was fixHn Aresfaair but what plass or fiunlay I canut tell but his s^ 

ts much 88. any thing elae, contnhuted to check the jMrop^esa of sieam-aaviga- 
^4ffDi .ia this ^ountryy fisom its introduetaon in 17e&H9 tiU IBll, by damping 
jny fi&Uier'a ardour lit the time he had resi^Ted to build ono^er vessel «uffi. 
ciently strong to undertake a sea voyage, and to suj^^ort the weight <>f1he 
engine ki whidi, be proposed to have embarked at Leith for LondoPL; and 
thus at once to have.inade it manliest that steam was as applicable to jeoaat- 
ing as inknd navigation. 9uch» however, was liis bad i^Htune ; and bo£h JMDr 
Taylor and he lived l^i^g >to rep^t aft^wards, the one for having gxv6n> and 
the other for having attended to, the recommendation ; but my &ther Idways 
felt stroni^y disposed to encourage and sujiport .g^ua^ iprhen he fonnld it 
strug^ing with poverty ;,aud not unfrequently had he to r^ret Jiis nyiitfdBett 
kindness. 
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rM,d8 acctuards I have not his boock but you will finde it ia Mr Taylor 
iStasliner London it is 21s &e published 'it in this contraj in 1804 1 think 
^fr mihel^^iend of the jea)r 1B<^3 h^ on his way to Flans called on me 
laAiik lUa^rdtiffnm 1604 He mm birdu^t up in th« line of a paints attd 
was the best hande sceatcher and lickways a good mineter paiqter Me iRas 
not brought up as a ix^nair,but he was employed to come to this contray to 
take drayings of our cattin and other mesbineray that leaid him in to become 
Oi slvel Ingehlur and was quick in Ills uptake of any thing When I wrate to 
ii& Afehek^ecali goverment the gr^te yM^ty that steam maf^Hgation wM. he 
pQ ikmn OB their livent ^y apointed Mr R Fulton to corBiM)nd with Mie 
so in that way the Amerecans gatt their first insight from your humbel ser- 
vent ' HENERYBELL" 

. ^oaU on Mr Fulton^s construction wer^ very sqoq afte^wiMfde 
broaght into general use in the United States of America ; but 
it W9iS not till twelve years i^ter my father had employed ate^Mpoi 
in propelling the two boats erected by him, and after he had 
^ven public intimaUon of the invention to every court in !l^u>. 
rope, that any of Mr FuIton^3 steam-vessels appeared ; i^id i|ot 
till the year 1811, being ten years after tl^e introduction gf 
them into the United States, that Bell built his vessel called tb^ 
*^ Comet^ to ply upon the River Clyde, and which was soon 
afterwards followed by many others. 

What I have now stated has been extr<9cted from, and is sup- 
ported^ by, the writings and memoriaU of Messrs Symii^ton 
and Bell, and seems to me quite sufficient to shew that the m/^rit 
of the introduction of steam-navigation rests with my late father 
entirely ; and tiiat the only merit of these two persons consists in 
ibllowii^ out the plan he had adopted, wd long before pomul- 
gated, o( applying wheels or paddles turned by steam in pro- 
pelling vessels at sea. 



'Observations on ike Glaciers and Climate of Spitzbergen^ made 
during a Visit to that Island ; with a Reply to Mr Scoresbifs 
itemarks. By Thomas A- I^atta, M. D,, M. W.S. Com-* 
numi^ted by the Author. 

Xv^atduGB the cne&iBn of the Philosoplncal JEournal, Oct-^ 
-Bee. ISftB^^l laid before the pttbKc a i^ort essay on the condi- 
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ticm of the Arctic Sea and Ice, in whidi, corroborative of state- 
ments resulting from personal investigation, I adduced the au- 
thority of several voyagers, vfho have written on the same sub- 
ject; and it will be seen, that to the valuable treatise on the 
Arctic Regions, written by Mr Scoresby, I gave my tribute of 
obligatiod. 

In the course of my essay, having occasion to make a few re- 
marks on the peculiarities of the Arctic climate, I notice the in- 
fluence which localities may have in ^ving rise to erroneous im- 
pressions ; and the mildness of some of the sheltered bays in 
Spitzbergen, is particularized as tending to mislead the judg- 
ment, in estimating the condition of that inhospitable country ; 
and as there appears to be a want of accuracy in Mr Scoresby^s 
remarks on thi? subject, I have presumed to say so, and have 
attributed such deviation to the misleading influence of local pe- 
culiarities in the following terms : — ••* The impression formed 
by such mildness, may have divested the ingenious Mr Sooresby 
of his accustomed acuteness, whilst treating of the climate of 
Spitzbergen in his * Account of the Arctic Regions ;' for, biassed 
by the indications of the thermometer, he reasons himself into 
the supposition, that the climate, during summer, is more tem- 
perate than in Scotland, and gives to the circle of perpetual 
congelation an aldtude of 7791 feet, — a statement contradicted 
by facts." By this, I have unfortunately incurred that gentle- 
man^s displeasure. The following statement will enable the 
reader to judge for himself: — 

The passage in Mr Scoresby's Treatise on the Arctic Regions, which indu- 
ced me to make the assertion which has offended him, is the following, vol i. 
page 123 :— ^^ It may appear a little remarkable, that an effect of cold, amount- 
ing to perpetual frost, that is observed in elevated situations, in temperate, and 
even in hot climates, does not occur on the tops of considerable mountains in 
Spitzbergen ; and it is really extraordinary, that inferior mountains, such as 
Ben Nevis in Scotland, the elevation of which is only about 4380 feet, should 
sometimes exhibit a crest of snow throughout the year, while in Spitzbergen, 
where the mean annual temperature is about 30** lower than in Scotland, and 
the mountains little inferior in elevation, the snow should sometimes be 
wholly dissolved at the most considerable heights.'* And, biassed by the indi- 
cations of the thermometer, which, as observed by Captain Phipps, stood in 
Spitzbergen so high as 58i° ; and allowing the usual complement of 90 yards 
of altitude for every degree of decrease, he says,*-" It will require an eleva- 
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tfoD of 77dl .feet for redudng tlMit temperatuze to the freezing point ; and 
hence we may reckon Uik about the altitude of the upper line of congelation 
when frost perpetually prevails.*' Now, certainly in this statement it is cUs- 
tinctlj stated that the Vformff^ of the cKmaie during sunnner is so great, at ie 
em0leimUf9r Ae eoiuihn of the snoWy even on the tope of the me u ntaku y which cir- 
cumstance is rendered remaricable, when contrasted with the condition of 
mountains In lower latitudes ; and Ben Nevis in Scotland is exemplified a» 
reimmng it$ orest-of enow throughout the year, though nearly of the same ete^ 
▼ation as the hills in Spitzbei||en. ! Now, what other conclusion could we 
draw from such a statement, than that our author meant to convey the notion, 
that at tlie one place the warmth of the climate in summer is somehow so- 
great, that aU the enow of wkUer^ even on the tope of the iRoimtotfM, is dissolved 
by it, whilst, at the other place, hills of equal elevation retain their crest of 
sbow, ihe wamUh of the dimate not being tuffioieniforHs aohUkm, No doubt it is 
well known that the presence of snow in summer on Ben Nevis, like that tut 
LebmoD, Mount Jura, and various sequestered nooks in the Apennines, with^ 
other alpine situati<ms below the circle of perpetual frost, d^>ends not on the 
frigidity of the atmosphere, but almost entirely on local peculiarities, and is*' 
nearly as little under the influence of climate, as the frozen stores In our 
ice>hou8es ; but Mr Scoresby here does not seem to redron on the effbcts of 
local situation, but mentions the appearance as a matter of eontrtut between the 
emmmer heat of the two eoimtriet ; and if he says the snow in JSpitzbergen is not 
only entirely dissolved, but if he also places the circle of congelation at a 
much greater height than we find it over Scotland, is it not distinctly implied 
that the climate of the former is considered wanner during summer than that 
of the latter? 

Sudi, I think, is tibe only construction we can put on this portion of Mr 
Scoresby*s narrative. It now remains that we adduce those facte which are 
hostile to his allegations. They result from personal investigation ; and what 
I consider of no mean importance, are supported by Mr Scoresby's own evi- 
dence. 

During the warmest portion of the very hot summer of 1818, 1 passed se- 
veral days on the shores of Spitzbergen. My time, otherwise unoccupied, 
was spent in ranging through the country, in the course of which I traversed 
one of the principal glaciers, or wonderful valleys of ice, for which this strange 
land is fiuned. I made a short exciursion inland. And whilst the shq>'s crew 
were occupied in securing the blubber of a very large whale, found dead on the 
stiand, I explored a considerable portion of the shore, and climbed a moun- 
tain, from the summit of which I had a view of the interior. These various . 
excursus afforded me ample opportuiiity of making observations, the result 
•f which, imder the varied positions, always furnished, in so fiur as climate 
was ccmnected, the same uniform result. And the impression, formed on my 
mind, was the reverse of that which Mr Scoresby *s account is calculated to 
produce, fi>r so frr from the enow being wholly dissolved on the mountain 
tops, every mountain and valley, excepting tracts along the shore, was buried 
in eternal snow. 

My fnt landing on Spitzbergen was in the neighbourhood of the Seven 
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toti^ergt, whkb lie ft lillle talbe Mvtib of ite dunWiJ-w^ilch «epMr«^ Ftiir 
F^nUoidfoili tb0iluHn) ia tie 7IH1S aegMeof 1^^ 

<mr «Mifeaii^ «lleifdluiM flt ant I w«t indueed^ BHWiOiflaiidiii^ Umt diBM 
inisf wbieh ettvekipcd tkeiniterkfy V6 fi4|p« OiQ ceune of a vidlej kvding l»« 
limd> tad htddot goiwagveftft wa^ •!• the tnov bcjoattfr genend. And irbMi 
Ihe teM lighteitod for AiniatQBiili^ it diidosed eito taM ftol^ 
Qt» irUteltets, snd^ Mifc bore liot the mtlletl txMes of a&j livkig things I 
lelnocd 117 steps. Such ajqpMonaoee wevvi asx^aiaify IndidrtiTe uf a; loir Iri* 
lasd tcmperatiuM, aiace the anotf, ^en eathe lotver grmtiida» moated w^ 
diafldred* 

I iuxt directed mr^ritepft towaids imaof the chief ioelieiga, and pMi«|ited 1^ 
coriaeityy harhig ofdeved the boat to aieet me' at the other dde, I tmsiiMite 
t ta a r e rie thia ati^itiideua maas on feoL Jkoriiig dda very basardoiia esdir* 
aids, I had ait oppertimiLj of witneadag sndi phenomena aa west to prota^ 
«et oidy the h>wneaB bi the inland temperature, and the little eleyatbn of 
the circle of fireeaing in Spitabeigen, but idao the occurrence of a wanner air 
ever the beach and the ne^^dxraiing ocean* . 

Tbaaiearted extiremi^ ef the kdberg terminated in a perpendicular pre- 
c^acO) eetimated at 200 ftet high, which reated on the strand, and waa wttah« 
ed by the breakera. From thence it extended inland al<«g the valley, which, 
to a certi4n altitude, it completely filled^ The sur&ce rose with a gtotle 
dope «f from 10^ to 20*. On the seaward extremity, a thawing temperatinv, 
exerting its influence, had not only dissolved all the snow, but also a porticm 
of the ice, and thus rendered the slope more abrupt. The iiiteHei^ ettrfemity, 
ahmg with the aatfoirting monntaina, was buried under a common coveting of 
never malting snow. The mass was deft throughout, with many a yawning 
gulph, tiuwHgfa which the tixikling of the sub^^bdal zill, the produce of the 
melting snow and ice was heard &r beneath, pursuing its course to the se^ 
These xills. Indicating Ihe action of a thawii^ temp erature, occufied towards 
the lower extretmty of the berg; it b^ng probeble tint the Upland cpuntiy ia 
su m ected to pMyetual frost. 

Thereooliectibn of these &cts la impressed on my mind by an eVent never to 
be ftjrgetten. The rents, with witich the ioebei|^ was every where traversed, ds« 
soend, periuips, to its very bottom. Their widths winch sometimes exceeded a 
Ihthom or two, was greateat towards the lower eaEtremitjr ; and h^ixg im« 
paasllde, I was forced to take a circuitous route akmg the highcar r^^ions of 
the Icdbelrg, where the rents conld be leaped across, aIthoi^;h sometlnaea 
not without danger. I had not ascended £ur,^» patdies of snoar became fean^ 
mon, but so long aa it was partial, the poaition d the rent beneath waa gene- 
rally well defined, there being e naaiked di£R3renoe of hue between the sbmt 
wMch Med them, and the layer wl^ch was unread over tlie deeper edoiirad 
drm Icew These crevices were not only widest tcmrards this aeawerd extfe- 
mity of the mass, but they enlarged all along its centre, so that belwe I had 
raaehed midway across; Iwaseblt^ to deviate stdltelther, and ftufid no 

3 
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till.l l9d a«c>end0d to^^hevidlkilt^ of the tnohr Ites tkene b^tond^ 
neoesaBO^ to proceed vitb tbe. greofeest penible etutiony fi)r tlie'sttb^F livvb^ 
bcooaae deep^ *Bd mora genenUi^lifd und^ tbe'«liAoBt cudftiiiii'niriiecrt&tt 
site itf dangvr. Where the snow con^letd^y fified tiie lents; aflHras-tea^ dfteti 
the ease^ Uledniiger was diimirii^ed $ aisd thougli awmetiMeg plmigcQ to the 
haunehasy^ yet I easily exkricatod myself but it soraetiaus happeaed, that 
only a thi& coyeriiig waa drifted across the month, incapable of sustaiaiiigany 
we%[fat ; (me of these had w^ ni^ proved &tal to me, fbr whilst, with catM 
itous stqw, I moved forward, on a suddoi my support gave way, my extendi 
ed arms, and the resistance afibrded by my giin, suspended m» fbr sotte se^ 
conds betweoi the opposing brinks, over a ftarfnl chasna. After a few dim 
gerous struggles, I was enabled to extricate mys^ It is impos^le to de<i 
pict the feelings of this awful moment, which were in nowise lessened, Wfaeii, 
having gained the firm brink, I viewed the dark abyss which bad, but »mo« 
m^it before, threatened me With destruction. My fears magnified my dm* 
gers tenfold; and, for a while, deprived me of the resolution to move, t&L 
somewhat recovered from my panic* I hesitated whether I should pcoeeed or re- 
turn. Attengtli^connderingthathalf the nass and Biany dangers were b^tfiMi 
me, and the boat waiting on the beach before me, to whidi there wai^no other 
passage but across the iceberg, I moved on, and almost crept out the rest of 
my way, and luq^dly reached the beach in safety, where the boat had bee6 
waiting fer a length of time fer my orrivaL 

These parti^ukni 1 have been induced to detail, with a view to corroborate 
what I have stated regarding the position of the snow- It will appdu^, limt 
a thawing process was in operation chiefly in the vicinity of the sea i That, 
there, the snow was dissolved, and the ice in a melting state, fha^sfain^ ws- 
ter to the streamlets flowing underneath t That, as I ascended i^and, the 
aiu>w was first met with in patdies, and at length became the uniferm cover- 
ing of all the upland country. Mr Sctoesby says, voL i p. 103., ^ The up- 
per surfeces of icebergs are generally ccmcave, the higher parts are always 
covered with snow, but the lower parts (meaning the seaward extremity) in the 
latter end of every simimer present a bare aurfece of ice." Now, if such was 
the aspect which this country presented during the warmest month of a milder 
season than is common in Greoiland, when m(»-e ice had disappeared fi'om 
the Arctic Seti than the oldest fisherman remembered, how is Mr jScoiesby^s 
stat^nent to.be reconciled with it ? 

Biit the actual condition of Spitzbergen not only contradicts Mr Scoresby^s 
statement, by demonstrating unequivocally, the permanency of the snow, and 
ccmsequ^i^t lowness of temperatixre; it also points out the insufBdegicy of the 
means, the cot\joint operation of Which, he thinks, pit>diices this fencfed 
warmth. A statement of these is found, Arctic Hegions, voL i. p. 136^ ki i||j^ 
following terms : " The weather, in the months of June, July and AuglMl, 
is much clearer at Spitzbergen than it is near the neighbouring ice^ Wh^« 
mo^ of my observi^ions on temperature were made ; and, vA such, the tem- 
perature of these months on ihore must be warmer than it sea^ and so much 
lii^^j indeed^ as ia requisite for occasioning the dissection of the stfbw, even 
on the tops of the mountains, and this is no doubt the feet ; fer, bcoidai the 
increase of temperature produced by the prevalent clearness of the atmos- 
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phere, we may bring into the account the circuautance^ that, from the i 
ness of the hills, the sun is always actually vertical, to one sur&ce or other 
of the mountainous coast, throu^^ut its daily course.** But it must be eyi- 
dent, that, if such were actually the case, if serenity prevailed over the land 
where the temperature was hi^er than at sea, it would follow, that, as the 
interior exposed the broader surfiice for the sunbeams to impinge on, and as 
It is removed from the colder atmosphere of the ocean, the heat there would 
more readily accumulate, and, instead of valleys filled up, and mountains buried 
under perpetual snow, we would see the whole which had accumulated du- 
ring the storms of the long dark winter night, speedily dissolved, and thus 
give rise to torrents and rivers. But, so fiir as we could discover, the land 
was riverless, and eternal frost prevailed. During a very great part of the year, 
the atmosphere is intensely cold, the tanperature of the winter mmiths being 
commonly 6(P or fO"* below the freezing point * ; during summer it is only 
on the sea-beach that it ranges a little above 40*' i even this is of rare occur- 
rence ; for the air is for the most part obscured with impenetrable fogs, (for 
the production of which sharp peaks are peculiarly adapted^ so that the 
warmth of the sun's rays is absorbed long ere it has penetrated the gloom ; 
and even during the short intervals of serenity, but a small proportion of heat 
can reach the surfiice of the earth, on account of the great body of air the ob- 
lique sunbeam has to traverse, and the additional resistance opposed to its 
progress, by the density of the cold atmosphere, which not only intercepts 
.part of its caloric, but counteracts the infiuence of the small portion which 
reaches the surfiu:e, by the frigorific emanations sent from the-supeijacent 
r^ons of frigidity. Captain Weddell, in his interesting narrative of a voy- 
4ige to the Antarctic Ocean, so fiur from considering the temperature of the 
idands there elevated, attributes the cold of the nei^bouring sea to the fri- 
^d influence of the soil ; and were Spitzbergen not too insignificant to pro^ 
duce sudi consequences in the north, I doubt not but the same conjecture 
mi^^t be applicable. It is an island of no great magnitude, and is mostly 
bribed into lofty peaked mountains ; the soil is refrigerated by the terrible 
severitj of an almost perpetual winter, and excepting adjoining the sea, is at 
all seasons covered with snow ; consequently the sunbeam has very little ef- 
fect on it. The influence of these peculiarities is not diminished by the con- 
dition of the acyoining sea, which is either covered with ice loaded with snow, 
or open ; in which state it constantly absorbs the little heat left in the impo- 
verished sun-beams, without having its temperature devated, this being pre- 
vented not only by the permanency of the currents, but by the sluggidmess 
of the sespiWater at a low temperature. Its -freezing point i^ about 4'' lower 
than that of fresh water, and its mobility, in that condition, being much im- 
paired, the revolution produced among its particles goes on hut slowly, and 
consequently much time may be spent ere the temperature of the uj^r 
strata of the sea can be elevated, even to the freezing point (Afresh water ; 
not can they attain even that by 2*, if the surfiu^ is strewed with ice. Un- 
der these circumstances much caloric may be abstracted from the warmer air, 
as it flo%s on to the land, and there its temperature will soon be reduced to 

♦ How baa tlik been aeeertained ?^Ei>iT. 
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'tfant bf the frozen teiritorj ; not only from the great affinity which mdting 
snow has for caloric, but from the gelid state of the soil itself 

Thus, it may be easily conceived, that the general temperature of Spitz- 
Ibeigen is always' low, and that the sun does not elevate the thermometer 
much above the freezing point. I do not say that his power is inconsiderable ; 
for his presence in the firmament constitutes the difference between summer 
and winter, producing a range of temperature of probably 70* or 80*. In 
winter it fidls to 40* or 60* below zero, but in summer it may be above freez- 
ing ; indeed, on the snowless grounds in the vicinity of the sea, the tempe- 
rature is sometimes elevated to between 40* and 60* : this, however,! do not 
consider as general, but as confined to the skirts'of the land, where the warmer 
sea breeze has dissolved the snow, frumishing an earthy sheltered soil, for the 
suns rays to impinge on ; and this seems the more probable, as, towards the in- 
terior, where the sun acts exclusively, the snow is perpetual, it is also sup- 
ported by atmoc^eric phenomena, such as I witnessed during my visit. The 
wind blew horn the ocean, and though serenity prevwled there, so that our 
ahip lying about « couple of leagues in the offing, was always in view, yet a 
very dense mist enveloped the land. The cause of such appearances, though 
it might be partly looked for, in the intermixture of strata of air of different 
temperatures, and in different states of humidity, might chiefly originate in 
the difference between the temperature of the warmer air coming from the 
-sea, and frigid surfietce of the soil As the wind from southern latitudes, 
sack as prevails in June, July, and August, passes over a sea, the tempera- 
ture of wihich during summer, when free from ice, is elevated a few degrees 
above freezix^, it becomes loaded with moisture. In its course towards the 
coast it is neitha: interrupted by land ; nor, does it encounter a colder body 
than that from which it imbibed its humidity ; consequently, though saturated, 
it continues serene, but as soon as interrupted by frozen mountains, or lands, 
or seas, covered with snow and ice, its temperature is reduced, and being no 
longer able to hold its moisture in solution, gives birth to mist, and hoar- 
frost, shrouding the atmosphere with obscurity. These phenomena are well 
illustrated by the dimate of Spitzbergen. That the a4i<nning sea ia more 
teinperate than dsewhere in the Arctic ocean, is not only established by ob- 
servation; but is proved by the more scanty production of ice all along the 
western shores of the island, and is probably caused by the warmth of the 
feeble remnant of the Gulf Stream, which having skirted the coasts of Scot- 
land and Norway, passes on to Spitzbergen, and is lost among the currents in 
the frozen ocean. The Sea freezes more tardily in consequence of this, and 
a remarkable^lf, or open sea, extending even to the 80* of northern lati- 
tude, lying in the direction ot* this current, and called the Whale Fishers' 
3ight, is thereby produced. And what strongly points out the feet is the cir- 
cumscribed limits of the icebergs on the western shores at Spitzbergen. They 
all terminate at the beach ; whereas in Baffin's Bay, and on the east coast of 
Old Greenland, where the temperature of the water is low, icebergs genera- 
^ in the valleys, stretch out into the sea, and, in the process of time, ftimish 
r^ieated crops of^ those mountainous masses, foimd afloat on the c^cean. In 
the sea of Spitzbergen, however, these are never met with, for the higher 
temperature of the water limits the glacier wWch produces them at the beach. 
APRIL — JUNE 18^7. G 
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The moist air cetains its humidity as it passes over this wmrmer sea, but as 
soon as it reaches the icefield, its caloric is abstracted, and its vapour disdiaF- 
ged in the form df mist or snow ; or, if wafted to the land, it dissc^Tes the 
snow on the shore : but ereit readies^the interior, it is refrigerated bj the gelid 
surface over which it has passed ; produdng, as in the former case, much hoar- 
frost and snow, by which the i^ is almost constantly obscured ; hence it is 
evident the sun's heat can produce but IHtle influence on the soiL 

On account of such a state, I could obtain but a very partial glance of Uie 
interior; yet Portly after I obtained a very sati^ictory view from the sum- 
mit of a Mil of considerable elevation. During this excurnkm, I had the pleo- 
siu'e to be accompanied by MrlSccnresby himsel£ We landed some leagues fiir- 
ther south thim the scene oi my isv^igatioh on the piece&g viat, and 
whilst the crew were flensing a whale found on tiie beadi, we cBrected our 
steps towards the most accessible mountain in the nei^bouiiiood^ frt>m the 
summit of which we ei^joyed a si^^t of one of the wildest series the imagi- 
nation can fancy. The sea breeze, which had formerly filled the^atmesphere with 
misty had now died away, and all was doudless and calm. The sea was 
destitute of ice, t3 far as the eye could reach ; and, though the flats on the 
shore and even the hi^er lands on the beach had lost their covering of «bow» 
still the interior was every where clothed with it. Such are iacontroverw 
tibk fiicts, and clearly indicate, I think, that the warmth of the climate, 
as Bellas the means by which that warmth is produced, are not iUrConeordanGe 
with Mr Scoresby's statement, since the summer heat seems insufficient fas 
ihe solution of-^he snow., even in the valleyK That such is tibe case seems to 
be implied even ki our author*s own words. Arctic B^ons, voL i. page M^ 
he says, ^' The valleys of Spitzbergen opening towards the coast, and termi* 
nating in the back ground with a tsansverse chain of mountains, are chiefly 
filled with everlasting ice» The inland valley ai aU seauns present a am eo lh ' 
and conHnued bed ^fsnow ; in some places divided by considerable rivulets, but 
in others exMlMng a pure unbreken emface for mtmjf leagues in estenV Now, 
if such a statement is correct,^ and doubtless it is, it is surely at variance with 
the notion that there the circle of perpetual frost is 7791 feet high, or that 
the air is so temperate, that all the snow is dissolved, enen on the tops qf 
Ihe mmmtdins. Indeed, if such were the case, Mr Scoresby's theory of the 
formation of icebergs would be reduced to a mere chimera. Thus, voL L 
p. 107, he says, '^ Tl^ time of the foundaticm, or first stratum of icebergs, behig 
frozen, is probably nearly coeval with the land on which they are lodged ; 
their subsequent increase seems to have been produced by the congelation of 
the sleet of summer or autumn, and of the bed of snow annuallj^ accumulated 
in winter, tehiehy being partlg dissohed by the summer suuy becomes oensolidatedy 
and on the decline of the summer heat, frozen into a new stratum of transpa- 
rent ice. Snow, subjected by a g^itle heat to a thawing process, is first con* 
verted into large grains of ice, and these are united, and afterwards consoli- 
dated, under particular circumstances, by the water which filters through 
among them. I:^ when this imperfectly congealed mass has got cocded down 
below the freezing temperature, by an interval of coM weather, the sun break 
out and operate on the upper surfiu:e, so as to dissolve it ; the water which 
results, runs into the porous mass, progressively fills the cavities, and being 



Digitized by 



Google 



Glaciers and Climate qfSpitzbergen, 99 

then exposed to an internal temperature suffictentlj low, freezes the whole 
into a 8<did body.'* 

The largest icebergs are situated on the west side of the island ; which, as 
in all Arctic countries, is always the warmest : they occupy valleys sheltered 
by the ac(jacent heights, opening towards the sea. Now, how is it possible 
that, in such situations, the snow flake could accommodate itself to a partial 
ffunoing andfree^sing agaAn^ if, on the adjoining mountain tops, 3000 or 4000 
feet high, IA0 mow is whoOy diuohedf Mr Scoresby, however, alleges, that 
such really happens, and thinks that these icebergs, by a continuation of this 
thawing and freezing of snow, are able,— not withstanding the elevated;tempera. 
ture, ^ the dismemberment from the lower edge, producing these mountain* 
ott» masses found floating on the ocean, and the avalanches from the moun- 
tain summit,*' are able,— not only ^^ to prevent diminution of the parent ghu 
der,"" but to jmiduce a ^ perpetual increase.'* 

Mr Scoresby finishes his remarks on my observations with the following s 
^ What &ct8 Dr Latta can bring ftrward to shew tliat a thawing temperature 
never occurs so liigh as 7791 feet I know iiot» especially when, by observation 
of the thermometer, I found the temperature in Spitzbergen' so high as 37* 
at midnight at an elevation of 3000 feet" The fow focts wldch have been 
already produced are, in our humble opinion, sufficient for the end they liave 
to serve. However, at our author seems to lay some stress on the above ob- 
servation, and adduces it for our notice, we will surely not be deemed Ibr- 
ward if we make free with it. 

We lia^e' already noticed, 'that Mr Scoresby reared his estimate of the 
altitude of perpetual frost over Spitzbergen, on the most elevated temperature 
recorded there, as observed by Commodore Plupps during a voyage towards 
the North Pole. Tliat commander, while he tarried in Vogel Sang, near the 
rendezvous of the present expedition udder Captain Parry, pitched his tent 
on a low flat island in the sound. The position was highly fovourable to the 
accumulation of the heat of the sun ; accordingly the thermometer rose, on one 
occasion in July, to 58|*. Guided by which observation, Mr Scoresby, al- 
lowing 90 yards of altitude for every d^;ree of decrease, ^timates the height 
of perpetual frost at 7791 feet. " Hence," says he, '* we may reckon this 
about the altitude of the upper line of congelation, where frost perpetually 
prevails." ^But, even at the time when Commodore Phipps noted this tem- 
perature, the mountains were covered with snow, nor did he ever see any ri- 
vulets which tlie Hquefkction of snow, had the high temperature been gen^^ 
would have produced. The low ice skirting the northern shores of the island 
W9M covered ^th snow. And though it was July, the little pools on the ice 
in the neighbourhood of the Sound were sometimes frozen over. These strag- 
gling circumstances certainly shew tiiat tlie high temperature was local, and 
if local, a£Porded no grounds for Mr Scoresby's calculations ; but he thinks 
otherwise, and endeavours to give stability to an untenable allegation, by 
adducing an observation of his own j " I found," says he, " the temperature 
in Spitzbergen so high as 37** at midnight, at an elevation of 3000 feet." On 
this occasion I had again the pleasure of accompanying liim. 

The thermometer, placed amonp stones in ^ shade on (he brow of the MH^ 

Git 
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indicated a temperature of 37° $ on the plain it was 44° ; the difference then 
was 7% which, even allowing that there was a decrease of only one d^pree for 
every 90 yards of ascent, reduces the altitudes from 3000 feet to 1890 feet. 
Nor can this observation of Mr Scoresby*s prove any thing else than that the 
circle of perpetual irost is no/ so high as 77^1 feet ; for there is a strong pre- 
sumption that it was about its greatest altitude during our visit ; fer, not 
only was the season much more temperate than is common in Greenland, but 
the observation was made during the warmest portion of that season, and yet 
the temperature of the plain was 44** ; the difference between that and freez- 
ing is 12** ; and though we allow the full complement to every d^rree of dif- 
ference, perpetual freezing should be encountered not higher than 3240 feet. 
No doubt the observation was made at midnight, but the temperature at 
midnight and mid-day is nearly the same ; and if the warmth near the diore 
is a good deal dependent on the breeze, the hour of observation is of less import- 
ance ; and &rther, the hill was situated near the sea, where the temperature 
is evidently higher than inland. The thermometer also was placed among 
stones on the brow of the hill ; these stones were small fragments of lime- 
stone, lying on a slope perpendicular to the sun's rays, and which, when they 
imbibe heat, can retain it long. Hence, the thermometer was probably higher 
, than the temperature at such an elevation should have been. I may also notice, 
the top and shoulders of this hill were deeply clad with snow, the lower margin 
of which was in a state of rapid solution ; but, on the hill top it was frozen so 
hard as to resist impression though leaped upon, which indicated, that, though 
a thawing temperature had been there, it was not permanent ; and if so on a 
hill so low, and so exposed to the sea breeze, we may conceive the condition 
of the mountainous regions in the interior, particularly as the temperature 
evidently sinks as we recede from the shore. 

Indeed, the solitary evidence of the thermometer can afford no satis&ctorj 
indication of the amount of altitude, as the low6r regions of our atmosphere 
are very much under the influence of localities, which, particularly in insular 
situations, is much circumscribed. Accordingly, though the thermometer 
usually accompanies the scientific traveller, its movements are seldom ad- 
duced in testimony of elevation. And we cannot help being a little asto« 
nished at Mr Scoresby*8 faith in it, and the conclusions at which, biassed by 
its indications, he has arrived, when we reflect on the peculiarities of a 
Greenland atmosphere ; and more especially, since these conclusions are most 
positively contradicted by every other phenomenon presented to the sense in 
the dreary scenery of Spitzbergen. Indeed, his calculations are more at va- 
riance with the enlightened views of modem science than the unphilosopl^al 
notions of our forefathers, who fancied, that, as the ground became heated by 
the sun's rays, it imparted caloric to the stratimi of air in contact, which, in its 
turn, warmed the air above, and the temperature of each superjacent stratum 
thus depended on the proximity to the source of warmth ; but, since it is now 
established, that the decrement of caloric depends on the increase of capacity 
which air acquires by the dimmution of density, it is evident, that, until bel 
yond the reach of the influence of the peculiarities of local situation, the evi- ; 
dence of the thermometer is inadmissible, and even then its movements are'' 
3 
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rendered irregular by numerous circumstances, which no allowance can recti- 
fy, nor caution prevent *. 

If we diverge firom the equator, descend in the ocean, or mount into the 
atmosphere, we generally encounter a decrease of temperature. If such were 
r^^ular and uniform, the thermometer would afford a good criterion to deter- 
mine height^ depff^ or difference of latitude ; but this method, from numerous cir- 
cumstances, is quite inapplicable. The irregularity is greatest in the air, and 
in no country is that irregularity greater than in Greenland during the sum- 
mer months ; for the atmosphere there is subject to greater vicissitudes than, 
perhaps, in any quarter of the globe. Mr Scoresby states, voL L p. 397, " In 
the Polar R^ons forcible winds blow in one place, when at the distance of a 
few leagues gentle bieezes prevail A storm from the south, on one hand, ex- 
hausts its impetuosity upon the gentle breeze blowing off the ice on the other, 
without prevailing in the least. Ships within the circle of the horizon may 
be seen enduring every variety of wind and weather, at the same moment ; 
some under close reefed top-sails labouring under the force of a storm ; some 
becalmed, and tossing about, by the violence of the waves ; and others plying 
under gentle breezes from quarters as diverse as the cardinal points.** The 
temperature is as variable as the winds, and is entirely under their influence. 
It has been observed to undergo a change of many degrees witMn the small 
compass of an hour or so. On shore the vicissitudes are still greater, on ac- 
count of the greater variety of circumstances calculated to produce it On the 
sheltered hill side exposed to the sun, the general warmth of summer may 
be felt, whilst on the opposite side we may be chUled by the cold of winter. 
By the sea-side, a few vegetables spring up and flourish for a while, but to- 
wards the interior, neither plant nor animal is seen. Now, it must appear evix. 
, dent, that if we were to calculate on the height of continual frost by observa- 
tions of temperature made on such a sur&ce, the boundaries would be more 
irregular even than the surfiice of the soil,'a physical impossibility. Rome differs 
but little from Naples in latitude, and the longitude is nearly the same ; but 
the temperature of the former in summer is sometimes 12° or 14° higher than 
that of the latter ; but we are not to infer from that, that the circle of perpe- 
tual freezing over these differs 2000 or 3000 feet in altitude. 

• Dr Latta seems to be mistaken in supposing, that the decrease of temperature in the atmos- 
phoe would be regulated by the capacities of the difRaent strata for heat, were it not for the conti- 
guity of the earth's sur^ioe; becauseP he temperature observed during ascents in balloons deviates 
tether from this law than temperatures on mountains usually do. The.law of decrease'depending on 
caiMcity ,>as.fint advanced by M. Dalton, afterwards by Professor Leslie, and still more lately'adopted, 
for a time, by Mr Ivory, who was at length convinced of its insufficiency, and abandoned it. The 
utmosphere, it is true, has ooly been exidored, and that imperfectly, to the height of about four 
p>g»«. But this partial research leaves no doul>t, that the same weig^ of air in the upper rq(ioi» 
Motaina mndi more heat than below ; or, that the decrease of temperature is much slower than the 
law of capa4ty requires. Various reasons may be given for this, and, among others, that heat ra- 
diates oopioudy from the lower warmer strata to the dilated adder regions, which, from their oold- 
Mis, wiU, besides, absorb heat with avidity from the fresh polar rays by which they are penetrated; 
ix tbete rays are well known to have lost much of their strength by the time they reach the lower 
ftrata. Add to this, that, when currents occur in the upper regions, they usually come from a war- 
mer dimate, and the lower currents from a ooldor. So that, upon the whole, vary good reason may 
Iw given why the higher atmosphere should be much warmer than the law of capacity require8.-EDiT. 
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Travellers in climbing mountains, generally observe a slower diminution of 
temperature towards the base, on account of the accumulaUng warmth of the 
plain. Saussure noticed but little difference between the temperature of 
Geneva and the elevated valley of Chamouni. On ascending Mount ^tna, 
the traveller finds the thermometer standing as high at Nicolosi as at Catania, 
though the difference of altitude is 3000 feet* Winds modify the tempera- 
ture c^ the air very much, as they carry along with them the heat of the soil 
over which they pass, and as they curl up the mountain side, they bring the 
temperature of the most elevated situation nearer to that of the plain. Hum- 
boldt observed the temperature of the Peak of Tenerifife fall to within 3** or 
4° of freezing, which differed from that of the plain 36**. But Labillardier 
found the thermometer on the same spot much higher, whilst the difference 
ainoimted only to 17** : when the latter traveller made his observation, the 
wind blew from the arid wastes of Africa, whereas, it came from the wid^ 
ocean during Humboldt's experiment. On the volcano of Antisana in the 
kingdom of Quito, the latter enterprizing philosopher saw the thermometer 
stand so high as 60% at an elevation of 18,000 feet I myself carried this in- 
strument three times during three successive days to the summit of Arthur Seat, 
elevated scarcely 700 &et above the plain. During the first ascent, tiie decre- 
ment of heat gave it an altitude of about 135 feet, and during the second of 
1755 feet, and during the third of 1350 feet, which discrepancy was chiefly 
produced by the wind. In Scoresby Sound, on the east coast of Old Green- 
land, our author observed the temperature on shore so high as 70% and more 
oppressive than in the West Indies, whereas it was at the same time in the 
offing so low as 40°. If^ under such circumstances, a change of wind should 
happen, and a breeze blow briskly from the ocean, whilst the observer was 
marking the descent of the thermometer, in climbing an elevation, the conse- 
quence would be, that, as the temperature of the wund was elevated by the 
local accumulation of heat, it would be speedily cooled down to the more ge« 
neral temperature of the air of the ocean, which, as it came off fields of ice, 
might make a difference at 30* or 40% and this, if rigidly calculated on, would 
make an error of upwards of 10,000 feet ! Or even if no change of wind oc- 
curred, he would soon emerge from among the heated atmosphere of the bay, 
and so be subjected to the same error, and this is precisely the case with the 
little island of Spitzbergen. Thet^ through the conjoint operation of the 
sun and the sea-lnreeze, the snow on the beach is dissolved, and the air of the 
earthy, sheltered bay, is more elevated in temperature than the surroimding 
atmosphere ; and it seems that this has been the circumstance which has mis- 
led Mr Scoresby, for he has hastily set down this local accumulation of heat 
as the general feature of the atmosphere throughout the island ; so he says the 
temperature over Spitzbergen is warmer than on the neighbouring ocean, ** so 
much so indeed as is requisite for dissolving the snow even on the tops of the 
mountains." But Spitzbergen is not an island of great magnitude, and its 
surfiice is much lessened by very considerable arms of the sea, and large 
sinuses and bays which are formed in it ; so that % whilst the snow on the 
ice field on the adjoining sea is scarcely dissolved, solution is effected on the 
tops of the mountains, and the circle of perpetual freezing elevated to 7791 
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feet, the body of warmer air must be collected into a strange pTramidalfonn, 
which one would think the cold drcumambient air would soon pull down« 

liEITH, I 

2l8t April 1921. S 



On the Paragrele or Protector from Hail. By John Murray, 
Esq. F. L. S., M. W. S., &c. Communicated by the Author. 

Dbar Sir, 

Jl ERMiT me to submit to your notice a few remarks on the 
subject o( paragreles^ as I have witnessed them extensively used 
in some districts abroad. ' 

The term implies that they are safeguards from hail, aspard- 
tonneres ^gnify protectors from the thunder-storm ; they both 
depend on similar principles, and must stand or fall together. 
Conductors of lightning, if constructed on scientific principles, 
have been found an efficient guard from meteoric fire ; and fiail, 
being a meteorological phenomenon dependent on, and modified 
by, the electricity of the atmosphere, it follows, that paragreles 
are founded on the true principlesof inductive science, and must 
form a shield of protection to the property of those enlightened 
individuals whose intelligence may lead them to their adoption. 
Superstition, pale and terrified, may regard their erection as op- 
posed to the providence of Heaven, and ignorance erect its crest 
ol feeble opposition ; but Truth defies their combined attack, and 
triumphs in the light she diffuses. If an insulated thunder-rod 
can.discharge the cloud of its forked and fiery elements, and 
scatter its parts to the four winds of heaven, a fortiori paragreles, 
or pointed metaHlc wires, infinitely multiplied, and extending 
over a vast surface, must exercise a power infinitely greater. 

I ooneider it quite absurd to circumscribe the influence of a 
conducting rod within a given radius, as some have done ; and 
have confined it to about 300 feet, because all this must depend 
on a variety of combining circumstances,— as the comparative de- 
gree of the conducting character of the metallic rod, the mete- 
orological feature of the air, as to its barometric or hygrome- 
tric state : the intenaty and altitude of the cloud, and the elec- 
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trical rdation between the earth and the heavens. ' When I con- 
Sder the electric phenomena of the fires of St E^o^ St Barbe^ 
Castor and Pottux^ &c., I must conclude that the distance at which 
pcnnts act on the source of the thunder-storm must foe very great. 

The light that tips the spire, or gilds the mast of ships at sea, 
are familiar examples, as well as the electric fires that occasion- 
ally gleam on the umbrella at night during a thunder storm, 
or those that are seen to fret the horse's mane. The altitude of 
the storm cloud has been variously estimated, say ordinarily 
frcnn 8000 to 10,000 perpendicular feet The fact remains certain 
and incontrovertible, that conductors do control the power of 
the lightning at this distance, and no doubt at distances still 
more remote. Our aerial electroscopes,- as those of Kinnersley and 
others, become charged with electric matter at no great height, 
and I have found that^ in the case of the electric kite, an eleva- 
tion of 100 perpendicular feet has always yielded me as much 
electricity as I could safely manage.* Prior to this happy appli- 
cation of scientific truth, the only method of warding off the ef- 
fects of hail consisted in dispersing the coming cloud by the 
discharge o^ cannon from the alpine acclivity. In Italy and 
Switzerland, at least, these destructive discharges of fragments 
of ice, are the (^spring and accompaniments of the thunder- 
storm ; and this being the case, we have powerful and presump- 
tive evidence in favour of paragreles; that meteorological phe- 
nomena are electrical admits of no doubt, and Beccaria, Saus- 
sure, De Luc, Volta, &c. have incontestibly established the fact. 

It appe£U*s that paragreles were attempted in America, on the 
principles of Dr Franklin, in the year 1819, and with boasted 
success. They have passed from the New into the Old World, 
and now prevail in France, Switzerland and Italy. The para- 
grele in its first form, consisted of a pole crowned with a point of 
brass. From this extremity proceeded a straw rope, with a small 
cord composed of linen thread, passed through its centre, Bacca. 
ria and Volta having proved their conducting character. The 
description accompanying these remarks exhibits the paragrele 
in its most improved form, and as it is now used in the Canton 
de Vaud, the Bolagnidse and Milanaise territories, &c., and re^ 
commended by Sig. Arioli, Professor of Natural Philosophy in 
the University of Bologna. 
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Pimiazzi of Mantua propoBed, as early as 1788, the erectkm 
of numerous metallic points in the fields, for the purpose of de- 
priving the clouds of thdr electridty, and thus preventing their 
resolution into haiL Many s^avans entertained the proposal as 
exceedingly plausible, especially those of the academies of Dijon 
and Arras, and called to recollection what had been previously 
stated by Gruinard, Buissant, Morveau, Berthollet, and more 
recently by Bosc and Le Normand. A few years ago, Mons; 
L^ApostoUe of Geneva endeavoured to modify the erection of 
Pinazzi by the substitution of- straw ropes, but experience 
proved them inefficient. The paragreles of KApostoUe had 
fallen into discredit and oblivion, when, in 18S1, Mons. Thol- 
lard. Professor of Natural Philosophy in the Ccdle^ of Tarbes 
in France, in the department of the High Pyrenees, revived 
them with some modifications. His proposal was to erect poles 
of willow, poplar, pine, chesnut, or other trees, armed with 
sharpened brass pcnnts, attached to a rope formed of ripe bar- 
ley or rye-straw, and raw-thread twisted throughout its extent 
He contended that he had thus succeeded in securing a territory 
of ten communes. This assurance had considerably effect, and 
excited general attention. The French journals took the lead 
in the discussion ; some spoke favourably, and others unfavour- 
aUy, of the project The Italians, on their idde, did not ke^ 
nlent on a subject so important to their interests ; and the theo- 
ry of the paragreles has been attacked and defended in France, 
Italy and SwitZ3rland. 

Such is a succinct account of the history of the paragreles, so 
far as I was able to obtain it. The inferences deduced theore- 
tically from conducting rods are all in favour of them. The for- 
maticMi of hail is a well known electric phenomenon, and con- 
ductors of electricity are influential in chan^ng the electric cha- 
racter, or modifying the quantity of electricity. By paragreles 
the hail or fragments of ice are scrflened into snow or melted in- 
to rain. The results obtained all demonstrate their value and 
importance. From the moment I witnessed them I unhesita- 
tingly pronounced a verdict in their favour. Mons. Crud has 
the merit of having established them in the Bolognaise terri- 
tory ; Professor Chavannes in the Canton de Vaud (who met 
with con^derable opposition and hostility); and Beltrami in 
Lombardy. 
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Theccurious dndremarkaUe fads and proofs which have been 
detailed in :MonB. Crud!i5 letter to Mons. Cbavaniies/ dated S9th 
July 1824} ; end those hj Dr Joseph Astolfi^ in his communica- 
tion^ to 'Professor Oodi, give the most decided and indisputable 
proo& of their efficacy and. successful application. They should 
be planted ttom one to two .thousand feet apart, and .the higher 
elevations ^milarly suf^ied. 

Durii^ my stay at Lausanne in the summer of 18S5, 1 had 
a good deal of conversation with Professor Chavannes on the 
subjeet a( the. paragreles ; he complained bitterly of the o}qx)^. 
tion he; had met with, and the attempted ridicule that had been 
east upon him by the journals of the day, and was glad to re- 
eeive an ojHnion from me decidedly favourable. It may suffice 
to say, thala greatgpart of the vineyards of the Canton de Vaud 
are now guarded by paragrdes. My inquiries os^to their udlity 
throughout Switzeiiand have been extensive, and the vcuce in 
dieir favour unanimous ; and, on the other hand, in districts that 
were not guarded, the mischief was considerable. In one case, 
in afield immediately adjoining the boundary of the paragides, 
the ruin x^^gasioned by a hail storm was complete, but it ceased 
at this limit ; as if sdence had stood by the paragreles, and had 
been commissioned by Providence to say to the destructive me* 
tecMT, " Hitherto and no further:'' " Here shall thy proud force 
be stayed.*" I am respectfully, dear sir, yours, &c. 



ExplanaHon of Plate li. 

A, A pole of wood, which may be from 35 to 50 feet long. 

Bf The earth in which the pole is fixed to the depth of about 3 
feet. 

a, The termination of the brass-wire ; it is 3 or 4 inches hi^er 
than the snmimt of the pole, and sharpened at the point. 

6; The brass-wire attached to the pole in all its extent, res^ng in 
« diaUow gr(k>Te channelled in die wood. This brass-wire 
fihootd be at least the 20th part ef an inch in diametOT. 

c, Snudl rings idiich fiE»ten the wireto the pole, and prevMit it be- 
ing displaced. 

d^ A «nall transverse pm, which secures the conducting wire at 
the bottom of the pole. 
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t^ IhmoMf bramblee, or fsm, surrouadiBg the |m19» 4o senireit 
fiPMD iDJury. 

NfOe* — Thftt part of the wood wliieh raters the earth (should be 
charred^ to preserve it from moistifre ; while the remaiader of 
the pole mwf be vaniished> the better to secnre its non-con- 
ducting character. The yarniah of Lampadiusy composed of 
a mixture of linseed oil, sulphate qf copper, and leadt will be 
found remarkably good for this purpose. 



Observaiions on the Structure and Nature qf Flustne ♦. By 
B. E. Grant, M.D., F.R. S. E., F.L.S., W.M.S., former- 
ly Lecturer on Comparative Anatomy in Edinburgh. Com- 
municated by the Author. 

X HE regular forms of the cells of Plustroe, their close and 
exact arrangement, and the elegant foliage which they form by 
their union, early attracted the notice of naturalists; and the 
great flexibility, transparency, and ramified appearance of these 
substances, caused them to be universally regarded as marine 
plants, till Jussieu, by his discovery of the polypi ofkhe Flustra 
fdiacea {Mem. de TAcad. 1742), assigned them a place in the 
animal kingdom. The interesting observations of Jusdeu on 
that species, of Laefling on the polypi and formation of the new 
cells of the F. pilosa, Ellis on the structure and forms of tlie 
cells of many British species, Basterus on the spontaneous mo- 
tions of the small bodies which escape from the apertures of the 
cells, Pallas on the mode of formation of the cells and on the 
nature of the bullae at their summits, and of Spallanzani on the 
structure and appearance of the polypi, have shewn that these 
animals possess a highly complicated organization, and have 
some of tfie characters of compound animals or zoophytes. ElHs 
has shewn that the forms of the cells vary remarkably in differ- 
ent species, presenting an obvious and useful character for their 
discrimination ; and nearly forty species of these animals, recent 
and fossil, are described by authors. No writer, however, has 
yet examined.the minute structure, the mode of growth, and the 

• Read before the Wernerian Natural History Society of Edinburgh on 94th 
Mttdi 1927. 
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mode of generataon of Flustrse, with suflScient detail, either to 
comprehend the history of a single species, or to determine the 
true nature of the genus. The most accurate observers have 
unfortunately confined their observations to the skeleton, while 
those who had opportunities of examining the soft parts, in the 
living state, have been blinded by preooncdved hypotheses, and 
thdr observations are neither minute nor correct. The accurate 
and minute observations of Ellis and Pallas relate solely to the 
aus. Basterus examined these animals frequently alive on the 
coasts of Holland, and often saw the ova moving to and fro 
spontaneously on escaping from the cells ; but, as he maintained 
that the polypi of all zoophytes are merely species of vermin 
infesting the surface of aquatic plants, he naturally considered 
these moving bodies, both in flustrse and in other zoophytes in 
which he likewise observed them, as polypi which had left their 
habitations, to swim about for a time in search of prey, and 
agmn returned to thdr cells. Spallanzani observed the poljrpi 
bent like a bow in their cells, and supposed them connected to 
the cells by their lower extremity ; he remarked the bell-shaped 
arrangemeat of the tentacula around the mouth, and the con- 
stant currents towards that orifice, — but he did not perceive the 
cilise placed on the two lateral margins of the tentacula, and 
imagined the currents to be produced ^^ by the constant agita- 
tion of the arms.^ The same function has been erroneously 
ascribed to the tentacula by most authors, and the number of 
these organs in any species has not been accurately ascertained. 
A very slight observation is sufficient to shew that the cells of 
flustrse are more isolated than they ar6 in most zoophytes, and 
that the lower part of the polypus is not continuous with a cen- 
tral fleshy axis, as it is in Sertularise, Flumularise, Campanula- 
rise, and many other keratophytes. This circumstance early led 
to an opinion that the polypi of flustrse have no connection with 
each other, and that the whole substance consists only of a con- 
geries of independent cells. This opinion was strengthened by 
Uie stateibent of Laefling, that, when one polypus of the F. pu 
haa is touched, the neighbouring polypi are not affected, and 
that, in advancing from their cells, they advance without order 
CMT r^ularity. It is likewise stated by the same observer, that 
the new cells, placed around the margins of the branches, are 
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formed by the develq^ement of bodies which are protruded from 
the old cells contiguous to them ; and that, in the middle qpace, 
between the margins of the branches, we find the old polypi, for 
the most part, dead, or entirdy removed from the cells. These 
views regarding the nature of Flustrae, seemed to be confirmed 
by the statement of Basterus, that the polypi have no connection 
with the cells, and occasionally leave them entirely to seek for 
nourishment ; and by the remarkable fact stated by Jusaeu, 
that, after having retuned a living flustra for a few days in a 
vessel of sea-water, he observed that all ihe polypi had'left thmr 
cells, and lay motionless at the bottom of the vessd. There 
can be little doubt, from what I shall state hereafter, that this 
appearance, observed by Jussieu, con^sted of the escape of the 
aoa from thar cells, and probably their fixing themselves on the 
bottom of the vessel. I have found them often fix themselves 
permanently on watch-glasses in less than six hours after their 
esci^ from the cells. Basterus quotes Roesel as having like- 
wise observed the poljrpi to swim to and fro after leaving the 
cells, (Bast. Opusc. sub. p. 61., and Roesel. Supp. p. 605.) The 
same sentiments are still entertained by the most distinguished 
naturalists, both regarding the independent nature of the cells 
of Flustrae, and their mode of formation by the successive de- 
velopement of small veidcles or gemmules which have fallen from 
the mouths of the old cells. Lamouroux states {Hist, dee 
Polyp, p. 99), that, when the polypus of a flustra has attain* 
ed its full size, it discharges through the opening of its cell 
a small globular body which attaches itself near that aperture, 
increases in bulk, and soon assumes the form of a new cell. 
Lamarck maintains (tom. ii. p. 154.), that the polypi of these 
animals have no communication with each other, no common 
connecting substance, and ^^ do not form compound animals v^ 
that the gemmutes,^ or reproductive vesicles, after detaching 
themselves, fall into a determinate position beside the other 
cells ; that each polypus probably perishes after producing a 
single vesicle, and that the polypi are hence likely to be found 
alive only near the outer margins of the branches. As the 
branches of Flustrae almost always expand in breadth from their 
base to their free extremity, by the successive interposition of 
new rows of cells, which continually disturb the parallelism of 
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the older rows, and cause th^n to diverge outwards, Palks 
imagined (Elendi. Zooph. p. 34.) that sometimes the same cdl 
discharges two reproduodve gemmules. And as we always ob* 
senire the first oell of a new row small and deformed, he ima* 
gmed that the two gemmules were discharged at difierent times, 
and that the seeond never arrived at a perfect state« We are 
still far fVom being sufficiently acquainted with the intimate 
structure and economy of antmala thus low in the scak, to pre* 
diet, fraon the appearance of Aetr dried axis, what may be the 
real nature^ the mode of growth, or the mode of generation of 
Flustras ; but it is very obvbus, that if the generally received 
opinimi, that they are not oompound animals, prove correct, they 
ought no longer to be placed among zoophytes^ whose poljrpi 
wee always xxmnected together by a common axis,. so as to form 
eompotmd animals, the whole of whose parts are animated by 
one common principle of life and growth. 

The chief difficulties in examining the livii^ phenomena of 
Flustne, and: which have probably retarded our knowledge of 
the structure and economy of these beautiful marine produc^^ 
tions, are the extreme minuteness, the shyness, and the compli- 
cated^tructuie of the polypi ; the quttatity of earthy matter in 
the parietes of the cells, rendering them somewhat opaque ; the 
dreumstance of the most common branched spedes, aaiheFlus^ 
irajblkk^a, F.tnmcaia^ &c« having the cells disposed in two 
c^posite. planes, which are dosely connected to each other, back 
to .back, and which > {prevents the accurate examination o£ these 
brandied species under the microscope by transmitted light ; 
and) the circumstance of the sessile species being fixed immove- 
ably. on the surface of solid bodies, whose opacity likewise pre* 
vents their minute examination by transmitted light. The nu-. 
mermis species of Flustrse in the Frith of Forth, and their great 
abundance, both in deep water and near the shore, present a 
very favourable opportunity of examining the recent structure, 
and watching the living phenomena, of these animals at all sea- 
sons of the year ; and a careful examination of a single spedes, 
would not only illustrate the history of this numerous and ob- 
scure genus, but would likewise throw much light on the equal- 
ly, unknown nature of CeUeporeSy DiscoporeSy Tulndipores, Es-^ 
cAonr,. and some other nearly allied calcareous zoophytes. The 
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species of Flustne most abundatit in the Frith eif Fourth, mA tttAn 
which the following observations have been diiefly t^en, are 
the F.Jbliaceay a branched species witn a double plane of cella 
and two fNrojecting spines at each side of the i^)ertureft of the 
cell ; F. inmcaia a verj delicate branched spedea, with a double 
plane of cells disposed in longitudinal straight lines, the sides of 
the cells are nearly straight and parallel, and have no project-* 
ing spines ; F. carbasea, a delicate broad leaved^ branched spe*- 
cies, with a »ngle pfame of large trainpnreiit eelis, without pfo- 
jecting spines ; F. denUxta, a sessile spck^ies, with a inngle plane^ 
of cells, generally incrusting the leaves of It^'ge fuci, the mar<*' 
gins of the cells are surrounded with numerous short projecting 
sharp calcareous spinea; the F. piloeaf a dritoate sessile q)eeie% 
the apertures of whose cells are defended only by a single long 
curved sjHue; it generally encrusts the stems of the smdier fuci 
or the branches of zoophytes ; and the F. telaceaj a sessile spe- 
des, with long quadrangular ceUs coverii^ the leaves xji large 
fud^ the cells having two diort spines aft their mimmit. 

When we look through a branch of the F. foUaeea or other species 'of Flus- 
tra, which has a double plane of cells, we find that the boundaries of the cells 
ott one side, do not coincide with the boundaries of those on the opposite 
pkne ; the potitioii of the cells on one ride of the Flustra has no relation to 
those on the opposite side, and the ai^iearances, presented bj the contiguous 
cells on the opporite sides, are often totally diflRsrent, the cell on one plane 
presentii^ a polypus in full activity, while the contiguous cell on the oppo« 
rite fdane i»esents an ovum arrived at maturity, with tlie remahis of a decay- 
ed poljpuftneariy absorbed. This not only produces a confhsed uppeaTance 
in the cell^ but likewise diminishes tlteir transparency ; and aldiougfa, in such 
species, we can tear the two planes of cdls separate from each other, tliis is 
generally attended with ii\jury both to the ceUs and their contents. Such 
qMcies, therefore, though the krgest, the most abundant on our coasts, and 
those which hwre been most fr^uently examined, are iU adapted 'fin- the 
commencement of an inquiry of thfs kind, and tlie sessile species, wlricfa spread 
as a crust on the surfiu!e of opaque bodies, ^e still more unsuitable. The 
F. earbatea of £lli&, Lamouroux, Lamarck, &c is a branched species, which 
not only has the advantage of being very common on our coasts, and of hav- 
ing the ceUs arranged in a single plane, but likewise of Iraving the cells of a 
large size, and very transparent, from the small quantity of lime in their 
parietes. This species is not found near the shore like the F.ttentata, F. jn- 
/Soso, and F. ielaeeoy but is brought up in great quantities during the dredghig 
season, from almost all the oyster-beds of the Frith of Forth, where it is 
found in ramified tufts, from two to fdur inches high, adhering by a very 
narrow base to xhe surftce of shells, stones. Aid, and even of the smallest 
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soophytei. Its branches are broad, thin, semitranqitieiit, studded with 
small reddish-brown spots, generally dichotomous, often tricfaotomous ; the 
trunks of the branches have thick, yellow, opaque margins, and their free 
extremities are very thin, membranous, transparent, and rounded or lobed. 
In the dried state the branches have a gUstening membranous surface, they 
produce distinct effervescence, and coil up when touched with nitric add, 
indicating the presence of carbonate of lime in the homy texture of their 
cells. They are so delicate that we rarely find a specimen in which the 
branches are not broken at their extremities, or perforated with ragged 
holes, and they are very often studded on both sides with small patches of 
the Flvttra detUatOy in the same manner as the Fhtttra foiiaea is very much 
infested in the Frith of Forth with creeping branches of the Cettaria repUma. 
There are no tubular roots in this species as there are in the F, truneaia ; the 
compact base is formed of condensed cells, which originally contained polypi. 
The polypi are deficient near the base, as in other flexible branched zoo- 
phytes, fix>m the constant bending and pressure a^hat part, which gradually 
extend and approximate the sides of the cells, and thus render the stems 
more compact, flexible, and strong, to sustain the bcreasing wei^t of the 
branches, and consequent increased influence of the waves. This takes 
I^aoe likewise in the stems of branched zoophytes without polypi, and may 
be compared to the condensation of cellular substance into membrane and fi- 
gament in higher animals. It is by rearing the ova of this species on the 
surfiice of watch-glasses, that I have found its first fbrmed parts to' consist 
of polypUerous cells, and not of tubular roots, as in many other zoophytes, 
although the same may be ascertained by a careful examination of these hard 
parts. The cells are arranged with remaikable exactness, in perpendicuiar 
straight lines, and in curved rows diverging on each side to the margin. It 
tj^pears much more important in the economy of a flustra to preserve this 
^uct arrangement, than to per^t the forms of the individual cells, as we 
often observe the cells at the commencement of the new rows assume a small 
and distorted form, in order to a^ust them to the precise line of arrange- 
.ment of the nei^bouring cells. The cells are all nearly of the same size, 
in whatever part of the branches we observe them, and whether on young or 
old, large or small specimens. The ceUs are about a thud of a line in lengUi, 
and half as much in breadth. They are widest in the middle, sUghtly ta- 
pering and arched at the summit, and contracted to about a third of their 
breadth at the base. They open by an arched and folding iq>erture near their 
wider extremity, and all the i^rtures are placed on the same side of the 
branch, which is probably the most pendent in the natural state. As the 
cells have only one aperture, and are arranged in a single plane, we find one 
side of the branches in this species entirely free from apertures; this shut 
side of the branches is the most fluent seat of the Fhuira denUOa^ but the 
side containing the apertures is likewise often attacked by this parasitic spew 
cies. The anterior part of the cell consists of a thin transparent membrane. 
The margins of this membrane are supported and protected by several fiisci- 
culi of straight slender calcareous tpieula^ which are attached to the solid 
sides of the cell, and extoid inwards along the sur&ce of the membrane. 
These spicula are all of the same size and form ; they are less than the tenth 
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pan of a Hue in length, of equal thickness throughout, ro^md at their &%e 
extremities, and dissolve with effervescence in diluted nitric add* They are 
not perceptible without the aid of a microscope. The spicula are arranged 
alcmg the whole of each side of the cell; they are placed in nearly parallel 
groups, of three or four, at short distances fr(»n each other, and are most 
numerous at the middle of the cell where the principal part of the polypus 
is usually coiled up in a spiral turn. 

In the newly formed cells at the extremities 9f the branches, we at first ob^ 
serv^ the spicula only at the part of the cell where the body of the young po- 
Jlypus is still entirely shut up in a sac The cell is usually shut, or nearly 
shut, at the top, in the retracted state of the polypus, but opens by a kind of 
semilunar valve, with firm margins, when the polypus is advancing out firom 
the aperture. The back of the cell is formed by a transparent tou^ membrane, 
which contains some opaque spots of calcareous matter, and exhibits numerous 
transparent branched lines, like vessels or fibres, running diiefly in a longi- 
tudinal direction. When the polypus is dead, and nearly absorbed, many of 
these vessels are seen ra(Uating from the last remains of the polypus, which 
appear as a small red or brown spot in the centre of the posterior wall of the 
celL The lateral walls of the cell appear to consist of a thin calcareous lami- 
na, lying perp^idicularly to the gencoral plane of the cells, it is white, and very 
tough ; and, when highly magnified, it exhibits fibres or vessels, running lon- 
gitudinally on its sur&ce. Mr Ellis supposed the lateral waUs of Uie ceUs of 
Flustrm to be formed by a tube. When we look perpendioidarly on this 
part, it appears as a white filament ; but when viewed laterally, we observe it 
to consist of a r^^lar thin plate, surrounding the whole mazgin of the oelL 
By examining carefully with the microscope the margins and comers of the 
cells, we observe, that there is a thin transparent membranous Uning within 
the walls of the celL In the young cells, this internal lining forms a small 
shut sac at the bottom of the cell, in which the infimt polypus is inclosed and 
matured : this sac gradually extends to the aperture of the cell throu^ which 
the polypus at length protrudes its tentacula; and, at last, it is fuund nearly 
api^Ud to the walls of the celL The particles of sand and other matter, which 
sometimes appear to be within the ceUs, are generally on the outside, adher- 
ing to the posterior wall. 

The polypus of the F, carbatea is nearly twice as long as the coll which con- 
tains it, and when retracted within the cell, it is found coiled up in a apinl 
turn, extending firom the aperture to the base oi the cell. The polypus con- 
sists of tke tentacula, the head, the body, and a large globular appendix, at- 
tached to thf posterior part of the body. The tentacula are usually twenty- 
two in num|»er, sometimes we observe only twenty-one ; they are long, slen- 
der, <^lindrical, of equal thickness throughout, and have each a single row of 
d^, extending aloz^ both the lateral margins firom their base to their free 
extremity^ The tentacula are nearly a third of the length of the body of the 
poLypua, and there aj^pear to be about 50 dliae on each side of a tentacuhnm 
piftHng 2200 ciliffi on each polypus. In this species there are more than 18 
cells in a square Hne, or 1800 in a square inch of surfiice, and the branches of 
an ordinary specimen present about 10 square inches of surface \ so that a com- 
mon specimen of the F. carbasea presents more than 18,000 polypi, 996,000 
A>EJL — JUNE 1827. H 
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tentacula, and 9!^,IN)0,00e oilis. ' Froita- the smallnefls of the celU of die F. fd* 
l%a69a\ tke immense number and size of the branches, and the cells being dis- 
posed on both 8ide» of the branches, the above calculation* are often ten times 
greater in that sjpedes. When the polypus is stretched out ihnn its ceU the 
tentacula remain stiffly expmded in a bell-sfaaped form, their free'^xtiemi* 
tiea being all equally "reflected outvrards ; and it is somewhat renarlatble^ that 
when the polypi are torn from their cells and examined, quite dead, in i^resh 
watar, the tentacula remain in the ssone stiff eiq)anded form: .The^ tentacula 
ar^ exquisitely sensible, and we frequently observe them, either singly or all 
at once, striking in thei^ free extremities to the centre of the bell^Mhaped ca- 
vity, when any nuUute >iloating body comes into contact with. them. When 
tlie polypus Is expanded, there is a constant current of water towards itvmoffth; 
produced by the rapid vibrations of the cilise of the tentacula. The eilisemov^ 
by far too rapidly to be followed by tlie quidrest eye^ aided by the most powefi 
fiil microscope, and their motions are quite r^r|]dar, ascending dong one sid^ 
of the tentaculum, and descending along the other, like a current.^ These re^ 
gular motidns appear inOre like some physical phenomenon than any move- 
ments d^)endii^ on volition, as I have just shown, tiiat an ordinary sized 
specimen of ibis animal can vibrate nearly 40,000^000 of rfllie at the same 
instant with this incalctdable velodty,— an exertion xxf volition akogether 
inconceivablie in an animal which exhiMts no trace <^ a nervous system: 
All the cdise of a polypus appear to commence and cease their motions at the 
same time. The bases of the tentacula are inserted into the -outer margin t>f 
a broad prdniinent Vt^ surroUndii^ the mouth of the jiolypns. When the 
polypus is wifhdi^#n into its cell, the tentacula form a close straight fiiscicu- 
lus quite disti^tiishaUe, like^ every ot^er part of the polypus, through the 
transparent sides of the cell The' bead of the polypus inta which the tenta*: 
cula are inserted, is a' little more dilated than the rest (^ the body, and 
rounded ; aiid ftom the incessant revolution of particles t>b8erved witiiin it, 
this part . seems to "be ciliated internally, like the sides of the tentacida. The 
head has the power of dilating itself by a sudden stroke, which is probably 
produced by the sudden retraction of th^ prominent t^es of the moutii^ when 
they have seized an animalcule. The tentaculil and the head are of a white 
colour, and the rest of the body is generally of a yellow, or sometimes of a blood- 
red colour. We observe a fibrous capsule descending from the whole margin (^ 
the aperture of the cell, to be inserted around the body of the polypus a little 
below the head. This part is probably destined to aid the polypus in advancing 
fh)m the ceU,* or to protect the interior (^ the cell fVom foreign matter. From 
tlie same part of the polypus numerous distinct fkscicuH of boft fibres descend^ 
to be inserted into the base of the cell ; these appear destined to retract the 
polypus into the cdl. These fibres appear very much corrugated and inter- 
woven at the bottom of the cell, when the polypus is entirely withdrawn intd 
its cavity. The body of the polypus is a long cyHndrical flediy tube of eqiial 
tbickness throughout, to near its extremity, where it tiqiers a little. Th^ 
body, after extending to the bottom of the cell, makes a curve backwards, and 
agaitk upwards to the centre of the cell, where the posterior extremity is bent 
forward, and to one side. From the part of the body which ascends to the 
centre of the cell, about a sixth from the posterior end of the polypus, a 
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fleshy tttbakr process is seiit off, which terminates in a large oblong fleshy 
sac, generally filled with some opaque matter. As this process is nearly as 
^ick as the part of the body from which it comes, the polypus appears bifur- 
cated at its shut extremity. At the point of the bifurcation, the polypus ap- 
pears to be somehow connected with the centre of the posterior wall of the 
cell ; and every other part of the polypus, excepting this, moves freely in the 
ca^ty of the cell. The la^ remains of the dead polypi are found at this point 
of the cell, with vessels radiating from them* From the point of the biftir- 
cation to the. entrance of the round sac, we perceive a kind of circulation con* 
tinually going on within' the fleshy tube ; it consists in the constant revolt^- 
tion of the particles of sdme fluid, probably caused by cilise disposed on the 
internal sur&ce of the canal. The tapering or posterior part of the body of 
the polypus sometimes exhibits small portions of digested matter passing to 
and fro within it. The round shut sac containing the opaque yellow matter 
moves often, and quite freely^ within the cell ; and it appears to belong rather 
to the digestion than to the generation of this animal^ as it communicate 
direcdy witib the digestive canal of the polypus, and it will be seen that the 
polypus of this animal has as little to do with the formation and growth pf 
the ova, as it has in other zoophytes. 

In place of finding the polypi alive only near the margins pf the branches, 
as lioefling, Lamarlc, and others have msdntalned, we find them almost equally 
abundant and healthy in every part, from the base to the apex, and from the 
centre to the margins of the branches. The ceUs along the sides of the 
branches are generally imperfectly formed; and contdn no polypi ; their 
out^ calcareous maigin is for the most part wanting. The last two or three 
rows of ceHs, at the extremities of the branches, are thin, soft, gelatinous, 
and trairaparent ; arid contain young polypi so imperfectly formed, that it is 
quite obvious that the extreme row could not have been generated by the 
polypi of the second row, after their arriving at maturity. The extreme 
margin of the branches always presents a smooth and even outline from the 
equal growth of every point of the axis, and never exhibits the notched or 
serrated line, which would be produced by the unequal developement of a 
terminal row of gemmules. The cells newly formed in the soft gelatinous 
terminations of the branches, have the same size and form as the oldest 
cells, so that we find at the extremities of the bran<?hes a row of imperfect 
cells in every stage of their formation. Some of these imperfect cells do 
not yet exhibit the rudiments of a polypus; some a little fiirther 84- 
vanced exhibit an opaque spot at the base, from which tentacula at length 
shoot out like buds; other cells, more nearly completed, present the 
young polypus inclosed in s^ long shut sac, tapering upwards to the point 
where the aperture of the cell is afterwards formed; and others^ which 
only want theii- uppef arched wall, contain perfectly formed polypi, ca- 
pable of projecting their tentacula and head through the opening pf the cell; 
their paVts are very transparent and colourless, and their globular appendix 
appears empty. The sides of the cells form continuous, ramified, and wi^yed 
lines, from the base to the apex of the branches ; and the growth of the axis 
in this, as in fevery other zoophyte, precedes tlie growth and formation of the 
polypL The aaM of this zopphyte consists in the parietes of the cells, and it 
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presents, in every stage of its growth, a regular form, and exact proportions 
in all its parts ; it is composed of a continuous flesh j and calcareous substance, 
like the outer part of the axis of the gorgonia, which the beautiful experi- 
ments of Cavolini have shewn to be by &r the most highly organised part of 
that zoophyte, possessing distinct irritability, and secreting the homy layers 
of the central part of the axis. The polypi are most intimately and inse- 
parably connected with the axis by three parts of their body, and are only 
digestive sacs or mouths developed by the axis, as in all other zoophytes, for 
the nourishment of the general mass. By the tuns of a zoophyte, I under- 
stand every part of the body excepting the polypi, whether of a calcareous, 
homy, or fleshy nature. The exact mathematical arrangement and forms of 
the cells of FitutnB^ is incompatible with their existence, as separate and inde- 
pendent beings, but is quite analogous to what we are accustomed to observe 
in Cellarkfy Sertularuf^ PlumularuB^ and many other well known compo«nd 
animals. 

Although the ova of Flustrse have been often observed, no one appears to have 
hitherto examined either their mode of formation within the Cells, or their mode 
of developement after expulsion, so as to determine the real nature of these gto^ 
bular bodies, and the erroneous conjectures of naturalists respecting them 
have greatly perplexed the history of this genus. The ova of the F. earbtuea 
make their first appearance as a small yellow point, a little below the aper- 
ture of the ceil, and behind the body of the polypus ; they aie unconnected 
with the polypus, and appear to be produced by the posterior wall of the cell, 
in the same manner as the axis, or common connecting substance of the po- 
lypi, produces them in other zoophytes. In tliis rudimentary state they are 
found in the same cells with the healthy polypi, but, befi>re they arrive at 
maturity, the polypi of such ceUs perish and disappear, leaving the entire ca- 
vity for the developement of the ovum. There are never more than one ovum 
in a cell, and it occupies about a third of the cavity, when full grown and 
ready to escape. When first visible it has a round or slightly oblong and re- 
gular form ; when mature, it is ovate with the small end next the aperture 
of the ceU. The ova do not appear in all the ceUs at one time, nor is there 
any discemlt^ order as to the particular cells which produce ova, or the part 
of the branch which contains them. Cells containing ova are found alike on 
every part of the branches, from the base to within two or three rows finom 
the apex, occupied only by young polypi. Sometimes we find half a doaeo. 
or a dozen of contiguous cells all containing ova, sometimes two or three on- 
ly ; and often such cells occur singly, at short and irregular distances from 
each other. We find the ova, in all stages of maturity, on the same branch 
at the same time ; and we seldom observe a specimen of the F. earfioMo, du« 
ring the months of February, March ai^d April, which does not contain nu- 
merous ova. The ova have a lively yellow colour ; and when they occur 
abundantly on a specimen or a part of a branch, they cause it to ei^bit the 
same lively hue, which is very diflTerent from the duU spotted brown appear- 
ance which the branches present at other seasons. Cells are often observed 
on difierent parts of the branches, containing neither polypi nor ova ; but the 
fewness of these, and the great number of cells still containing only polypi at 
the season of generation, render it probable that poly^u are regenerated in the 
empty cells after the escape of the ova. In the empty ceUs from which the 
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ova have escaped, we ftequently observe a few remains of the former polypus 
lying at the place where the body of the, polypus bifurcated, and where the 
principal connection seems to exist between the polypus and the axb ; we 
likewise perceive numerous monades and other animalcules busily employed 
in consuming the remains of the dead polypus. The ovum, even before ar- 
riving at maturity, eriiibits very obvious signs of irritability, fluently con- 
tracting different parts of its surfkce, and duinking backwards in its ceU ; the 
caHae on its surfiice are likewise observed in rapid motion witliin the cell, as 
in the ciliated ova of other zoophytes. The mature ova are often fbimd with 
thdr small end projecting from the opening of the cells, and their final escape 
is aided by the incessant vibrations of the dlise covering their surface, by the 
ova contracting themselves in their lateral direction, by the waves agitating 
the branches of the flustra, and by the same incomprehensible laws whidi re- 
gulate the formation and growth of the ova, and Uie whole economy of this 
zoophyte. 

When the ova of the P» earbasea have escaped firom the cells, and are ob- 
served swimming to and fro in a watch-glass with sea-water under the micro- 
scope, we percdve that the small end which first escaped firom the ceU is car- 
ried foremost, and the broad posterior end has now expanded into a broad cir- 
cular zone, giving a fiatness to that extremity. The ciliae are longest in the 
centre of the broad extremity as in other ova*, and become gradually smaller 
towards the narrow end. When torn and examined on a plate of glass under 
the microscope, the whole ovum appears composed of very minute gelatinous 
granules or monade-Uke bodies, without any external capsule or internal cal- 
careous matter. They are veiy irritable, and are frequently observed to con- 
tract the circular margin of their broad extremity, and to stop suddenly in 
their course when swimming ; they swim with a gentle gliding motion, often 
appear stationary, revolving rapidly round their long axis, with their broad 
end uppermost; and they bound straight forward, or in circles, without any 
other apparent object, than to keep themselves afioat till they find themselves 
in a fiivourable situation for fixing and assuming the perfect state. The 
time of their remaining in this free and moving state varies from a few hours 
to about tliree days, according to circumstances. When placed in a watch- 
glass, immersed in a vessel of pure sea-water recent from the sea, and kept in 
the cavity of the glass, by a carefiil management, they generally fix within the 
space of six hours firom the time of their escape from the cells. The slight- 
est agitation when they are about to fix, causes them to recommence, and con- 
tinue for some time, their gliding motions ; and if again separated from the 
surfiu^ of the glass when they have begun to fix, they generally remain free, 
and perish. During the process of fixing, they exhibit no peculiar appearance 
<nr change of form*; they appear simply to lie on their side, and the ciliee con. 
tinue to vibrate over the whole surfiice, producing a constant current in the 
water, and clearing the space immediately surrounding the ovum; on agita- 
ting gently the water, however, we now find that it can no longer move firom 
its place. I have found the ova of the F. earbasea remwn three days in this 
fixed recumbent position without undergoing any perceptible change of form, 

• See ISdinlwgh New PliOoMphical J<wnia), DeoemlM 
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and without relenting the motions of the cilise on their sur&ce. About this 
time from their ^ing, the cilise cease to move, and disappear, first at a parti- 
cular part of the surface, and in the space of twenty*four hours longer the^ 
oea^e their motions over the whole sur&ce of the ova. In about two days af- 
ter the cilise have ceased to move, the ovum appears more swelled, the sur- 
rounding margin becomes more transpiu'ent and colourless, and the yellow 
matter, wh^^h appeared to compose the whole ovum, is now confined to the 
central part* Ab the ovum enlarges and loses its bright yellow colour,, it as- 
sumes a form more nearly resembling that of a cell, and acquires a light grey 
or whitish colour, wiUi increased transparency in every part, excepting the 
yellow central spot, which gradually diminishes in size. A delicate white 
opaque line ma)ces its appearance near the outer ma^^gin of the transparent 
ovuna, and passing round its whole circumference; this white line has thefonn 
and nearly the size of a l&ill-grown cell, and is the rudiment of the lateral cal- 
careous wall of the cell. Towards the base of this rudimentary cell, we per- 
ceive the gelatinous interior become more consistent and opaque at a particu- 
lar point; from this dull spot within the cell we socm perceive short straight 
tentacula begin to bud out, ext^ding upwards in the directiim of the fiiture. 
aperture. The gelatinous «pot from which the tentacula ori^pinated, Assumes 
the vermi&rm appearance of the body of a polypus, and we distmctly p^ceive 
the Bundles of fibres which connect its head with the base of the cell. The 
aperture of the cell, in form of a crescentic valve, is perceptible before thein- 
£mt polypus extends so high in the cell, and is not a mere perforation made 
by the pcdypus, as Lamouroux and some others have supposed. The struc- 
ture of the jpolypus is perfected within a distinct shut ca^Mule, and whem.we 
first detect it protruding from the cell, it possesses all the parts of an adult 
polypus, and vibrates the cilise of its tentadula with as much r^plarity and 
velocity as at any future period. Before the polypus is capable of jirotruding 
from the aperture of the first cell, we perceive the upper part of that ceU ex- 
tending outward to form the rudiment oi a second, in the same manner as we 
oboerve at the tips of the branches in adult specimens, 
(To b$ oonofwM in next Number, \ 



Some Remarks on the Teraperesture and Climate of Shetland. 
By William Scott, A. M., of the Royal Military College 
at Sandhurst. — Communicated by the Author. 

jfV.T the request of Professor Jameson^ I drew up a set of 
TaUtfs, exhibiting the temperature, wind, and weather, during 
part of the years 1824 and 1826, as observed by myself at Bel- 
mont, in the island of Unst, Shetland, in Long. 0"* 61' West, 
Lai. 60° 42' North, the thermometer being elevated 66.2 feet 
above the level of the sea, and 800 yards distant from it. These 
tables, however, prove too bulky for insertion in the Philoso- 
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p^ucal Jpui^nal, and therefore the following only are submitted 
to the pablic attention : — 

TaUe of the Mean Mornmg and Evenkng Observations Jor 
twelve Months, from Jtme^ 1824. 



Tinmci 



1824. 



June 



July 



Sfl|»t. 



Oct. 



Not. 



Dec. 



1825- 



Jul 



Fdb. 



Mar. 



kfiOL 



May 



MMUOftiM 

Mocniog 

and 
Eveniiig 
Obienr& 



74a.m. 

BiP. M. 



62^3'54«'5' 
51 



49 3 



66**0l5r2l43^ 39'*0' 36^7' 
39 87 3 



530 



50 2 43 4 



40*^2' 38^7^ 



40 4 



388 



40 1 



43»8' 47*^3' 



414 



45 1 



45*3 
44 1 



Mean texppeiiature of the twelve months, commencing June 1824, 



4407 



It appears almost unnecessary to explain how this resuk has 
been obtained. It may be done, however, in very few words; 
The temperature was registered at half-past seven oVlock every 
morning, loid half-past eight every evening. At the end of a 
month, the morning observations were collected into one sum, 
the evening into another, and each divided by the correspond- 
ing number of observations. Thus the monthly mean tempera- 
ture^ at these hours, was obtained ; while that cf the year 
was, by a amilar process, deduced from the mean observations 
of twelve months. 

The times of registraUcm were those proposed in 182S, by a 
committee of the Royal Society of Edinburgh, who con^dered 
the temperature of 7^ a.m., and 8| p.m., as affi:n*diiig, several- 
ly, a near i^proximation to the mean temperature of the day. 
From the present observations, it appears, that, in the months 
of June, July, . and August, the morning mean exceeds the 
evening Iw about 3^ ; in September by 1"" ; that . in Oc- 
tober and Novemb^ they are equal; while in December 
the evening ^ceeds the morning by & ; in January by S" ; in 
February by 1' ; after which the morning means again exceed 
theevenng, the di6ference increasing as the season advances. 
The point at which the morning and evening mean tenlpera- 
tinres become equal, seems to be about 89^ or 40^; and if the 
general 'winter range 'fell as miK^h below thii^ point as the sunir 
mer lises above it, we riiouM probably" find th^ morning mean as 
much less than the evmng hfi whiter, as it ^xc^s it in summer, 
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and the annual mean temperature of the morning n6t greater 
than that of the evening. In the instance before us, the form*, 
er exceeds the latter by 1® 2*. 

The midday mean forms no element of the above tabk. It is 
given here to shew the tange only of the thermometer ; and 
this, it will be observed, is, in steady weather, very limited. In 
1824, the thermometer reached its highest point, GB"" S', on the 
M of Septerabet ; and the lowest, (at least the lowest I bb- 
served), 24^ S' at 8i p.m. of the 36th December. At 9i a;M;, 
16th June 1825, it stood at 67°; by noon it had sunk to 66° ; 
and the wind, which was at this time southerly, haimigTshanged 
to the north, it fell, before 8i p.m. of the 17th, to 44- 6' ; and 
at noon of the 18th and 19th, rose no higher than 4T ; Gf if as, 
the highest point I observed it reach during my stay of 15 
months. •'' " 

The proximity of the sea to every part of the country, tiaa 
doubtless a considerable effect in modifying the temperatui^ ^ 
and to this it is unqiiesticHiably owing that Shetland, near the ex- 
tremity of the north temperate ^one, Imls wanner winters than 
regions situated 10° nearei* the Equator. To this cause, rim^ 
are to be attributed the moisture of the atmospheres the almost 
perpetual obscuration of the heavens with clouds, and the ft^- 
quent fogs which prevail in the country. ' •' 

From the observations of a single year, it would be impbsnble 
to form a correct estimate of the average number of fair and 
raiiiy days, or of the quantity of rain, snow, &c« that falls an- 
nually; and as this register contains all the facts! possess, I 
think it better to leave those who may see it to form tbar own 
' conclusions, than to hazard any of mine on the subject. * 

Thunder is of rare occurrence, and is heard ni6re frequently 
dunng the storms of winter than in the sviminer months* I hap- 
pened to hear it but once while m the country. 

The aurora borealis, I was told, is not now so frequently seen 
as it was fifteen or twenty years ago ; the brightness of its co- 
lours, the light it ^ves out, and the rafudity of ks G(»Tusdatioiis, 
are also said to have diminish^. Being desirous of observing 
this beautiful phenomaion, I looked £Mr it genera% in nights 
that were faVoiiriible to its appeiarance, I, however, saw it only 

* We hope4o be able to find room for the Eegister in our next Number. 
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a few dmes, when it alwmys appeared very faint, and bad liitk 
seaside motion. 

* Connected with the subject of 'meteorology, I may mention a 
lemarkabie phenomenon which fell under my observation when 
ia Shetland, and of which I now regret I did not keep a roister. 
In a room on the ground-floor of the house of Belmont, is a 
wall-fMress, or cupboard, on a shelf of which wine-glasses and 
tumblers are usually placed, in an inverted position. These 
glasses are at times heard to emit a sound similar to what mi^t 
be produced by striking their outsides gently with a piece of 
netal (as the edge of a knife), or by raidng their edges a little, 
and suffering them again to fall diarply on the shelf. This 
tinkling or ringing sound, which is heard in moderate, also in per- 
fectly calm, weather, is uniformly the jnrognosticator of a gale of 
wind; and the confidence reposed in its fidelity is such, that 
boats, conwstacks, and other things exposed to injury from wind, 
are at its warning either properly secured or placed under cover. 
The quarter from which the storm is to come seems to have no 
effect in producing thid phenomenon, the sound bdng heard 
equally before a southerly as a northerly, easterly, or westerly 
gale. The d^ree, however, of its intensity is prc^rtioned to 
the vidence of the commg storm ; the sound being buder and 
more frequently repeated before very violent than before less 
violent gales. It is heard sometimes a longer, sometimes a 
shorter, time before the comm^icement of a storm, but general- 
ly several hours ; and the tinkling is r^)eated at irregular in. 
tervals till the storm begin, and also sometimes during its conti- 
nuance. 

Notwithstanding of patient investigation, I discovered nothing 
peculiar about the press, which is formed in the wall, and lined 
with planed fir plank, nor any agitation of the mr near it, nor 
could I ever observe the glasses in motion, though I often watch- 
ed them dosely while ringing. I observed only that their tink- 
ling was louder, and also more frequent, when the door of the 
room was shut than when it was open. 

The sound, I am satisfied, was not produced by any agitation 
of the shelf supporting the glasses, nor by a current of air shak- 
ing the glasses themsdves ; the only alternative, then, appears 
to be that it proceeded from sudden contraction or expanidon or 
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tfaye gb89, pnoduoii^ vilbratioii, and tWnoe jS9Mn(},-rtbe o^useof 
which expaiunon or contraction may perhaps be (I* h^ard the 
bypotbem as mer^y pcobahle) a particular sit^te of the. ejectric 
fluid beGnrea.stimai. This, however^ ta kft for thecoq^i^ 
UQO of those vdoie. conversant with natural pl^iomena than my-r 
ael£ 

< The bouse of Belmont stands about 55 feet above the level of 
the sel^ on the top of agenlle eminence, having the sea on. the 
south and south-west ; a small frerii-water kdce on the west, ancK 
Iber.on the. north, and on the east and north-east a brook, in 
winter forming a small inanA, with . pretty high ground; rising 
frdm it. The site of the boUse is dry. 

The annexed is a 
grottBd-f)bn of that 
ftKtt ot the house con- 
tMmng the , room in 
wbidi diis.pbenome- 
ncm i&obser ved. a is 
the front: door ; b the 
lobl:^; c.tfae room; 
df: the entrance into 
it; : P the press; e 
a window ; jf the fire-place ; and g a door leading to anqther 
room behind c The shell of the house is built of gneiss ; the 
partidoD JPj dy of brick; the walls of room c are plastei^y 
painted in oil,. and pannelkd below the sulrbase. 



s.Wisr, 




On the Histofy cmd CcnstHuiicn ofBen^ or Frietu^ Socieiies. 
By Mr W. Fbassb, Edinbuigh. 

£This communication we consider of great importance at this time, 
when the distressed state of the working classes, and the accomipany- 
ing increase of disease, so much and so justly engage the attention 
of the public It is also a subject which cannot fail to interest the 
political economist.— ^Edii.] 

JlJenefit or Friendly Societies are associations for the pur- 
poses of Health and Life Assurance. Health Assurance provides 
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for pecui^ary benefits dufing profesaio|ial incapaaty, arisi^ 
jEhun^knesSy.acddents, or other ^]^ily infiti^ily; and Life 
Assurance ijaa^s provision for old age, suois payable at death, 
and annuities tp widows pr other nomi^e^. Such; a( least 
comprise all the usual, transact^s pf Friendly Soc?etJie& 

These insUtuUons are of great antiquity, ai^d thp^ in Britiun 
iu*e ascertained to have originated with the S^xon Gjtd^ qv Cor-* 
porations, whose objects were chiefly tp supply; funds for rdidf to 
their i9^iiber&in tinges of pecunisury or bpdily di8^rQS$, for pro- 
tecdon from personal injury, and cpnvivial i^pjoyments. . Sir Fte- 
derick .^JS^n, in his. vfotk. cm the Poor^ hits giv^n the Rules 
of two of these Gilds or Societies established at C^inbridge.aod 
£xet€^, prev^us to (he Norman Conqiiest, and wbieh, ^ far as 
re^es to ben^t^ during sickness ^d at death, tun .almost in 
the same terms as the Be^ulations of Friendly Soc^ties now in 
use. The first institution, however, under this appeUatioiif 
of which any record appears to have been obtiained^ was 
the Fri^ndly Society of Newcastle-upon-Tyne, founded only in 
1719% Towards the commencement of the late King"^ ^eign, 
such floaeti^ began 'to muluply rapidly in number. At this 
period Friendly Societies were merely conhected with incoN 
pbrated or . such other trades as wete chieAy. confined to 
towns, and.fw the ba^iiefit of their. decayed. membars only« 
Sickness cur infirmity did not aldne entitle to benefit, unless 
wbea coupled with extraoae indigence, and even this limited re^ 
Uef was restricted and regulated, according to the amomit of ihe 
funds at the Ume, and the opinion the society or its managers 
might form of the wants of the applicants. The advantages, 
however, derived from them, even upon this limited scale, were 
soon observed and duly appreciated by other classes of the com* 
munity ; and numerous societies of all ranks and occupations 
were, in a short time, formed in almost every town and consi- 
derable village in the kingdom. From being charitable associa- 
tions, too, they have now assumed the more respectable character 
of mutual assurance societies, where every individual is entitled 
to cllum as his right the stipulated allowances; and hence the 
idea of charity, so repugnant to every independent mind, can 
no longer be associated with these copartneries. 

Institutions for Life and Health Assurance, have been for 
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Maae dme divided into two great clasBes,— -the one, resorted to 
in the h^er ranks, termed Life Assurance Compames, but not 
affording benefits during nckness ; the other hitherto confined to 
the working classes, chiefly for these benefits, and still known hj 
the name of Benefit or Friendly Societies *. But the fmtner class, 
although their capital and transactions are to a very great amount, 
embrace a small proportion of the population, when compared 
with the latter. It is impossible to ascertain exactiy the number 
of ather Friendly Societies or their members ; butfiom l79S to 
1890, the r^ulations of upwards of SOO societies bad been con- 
firmed by the Justices of the Peace for Aberdeeni^re alone. 
Aoccnding to the Parliamentary returns in 180S, the Friendly 
Sodedes established in England and Wales were no fewer tiian 
99673 in number ; and in the Returns to Parliament in 1815, 
the members of Friendly Societies were enumerated at 935,489, 
or about one>thirteenth pfurt of the population. But even this 
must have been fiur below the actual numbers, because of the 
difficulty of obtaining accurate returns, owing to the reluctance 
.whidi has hitherto existed among these institutions to give pub- 
licity to their transactions : And as in neither of these returns 
was Scotland included, where Friendly Societies are ccmddered to 
be pcQporticmately 43till more numerous than in England, the 
total number of their members may be suf^sod to be pretty 
accurately given in the Edinburgh Review for January 1820, 
in which they, are estimated to include cme-eighth part xA the 
whole populaticm of the Empire, or about 1,610,571 members. 

* The J^edwaL Proviefeni ImHttUian <{f Sooilandy fanned last year, and now 
in full operation, is the first association in this quarter of the island, which 
has extended the benefits to the middle ranks of society. The most distin^ 
gmshing feature of their scheme is Health Assurance, by whicH they are 
to ^y certain sums to their members while labouring under pn^esnonal disa- 
bility, arising from sickness or accidents, in middle age ; combined with a 
Ufe-annuity after 60« They also grant annuities for old age, and to the vi^ 
dows or nominees of members, unconnected with assurance on Health. As 
there is no proprietary,' ihe whole fimds are of course available to the mem- 
bers themselves, under deduction of the diarges of the most economical 
management The association is at present confimd to the Medicid Profes- 
sion, but without making this an essential article of their constitution. It 
is, we imderstand, likely to become very popular with this numerous and 
highly respectable body, which is almost the only one in the country that haa 
no annuity institution peculiarly appropriated to it^ members.-.£DiT. 
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Of the immense benefito afforded by Friendly Societ^s, some 
idea may be formed from tbe netums giTen in to the Highland 
Society of Scotland in 1822, from 79 sodeties in various parts 
of Scotland. By those returns, it appears, that these few 
societies, comprising not above 10,000 members annually, had 
alone actually paid for no less than 132,964 weeks of sickness 
and infirmity, in a medmm period of 18 years only, or at the 
rate of 10,228 weeks yearly. The total sum, therefore, paid by 
them, during these 13 years, at the low calculation of ds. per 
week, would amount to L. 83,241, or L. 2,557 annually ; and 
if the same rate be taken for the whole societies in Britain, it 
will be found that their distributicm will amount to L. 411,823 
annually for sickness benefit alone. 

No returns of the mortality among Friendly Society mem- 
bers have been obtfuned ; but as these societies pay sums upon 
the death both of members and their wives, and suppo^ng (mly 
two-thirds of the members to be married, the number of mem- 
bers and their wives insured for this benefit will be 2,684^285 
yearly. Taking their average age at 40 (40.3 being that of the 
male members of the 79 Scotch societies above referred to), 
and their annual mortality at 76 in 8685, which is that given 
by the Northampton tables, the number of deaths occurring 
yearly will be 56,123 ; the payments for which, at the rate of 
L. 6 for each, will be L. 280,616 annually.* 

Hence it will be seen, that the distributions for ockness 
and deaths alone amount to L. 692,438 in the year ; but, as 
there are several other benefits granted by many Friendly Sa- 
feties, such as widows^ annuities, allowances to orphans, &c., 
their total annual payments may be estimated at nearly a milUon 
Sterling! 

When, therefore, the very great relief thus afforded both to 
parishes and individuals is considered. Friendly Societies are 



* As each society has liitfaerto limited its benefiu to a certain uniform i 
for all the members, it fioquently became necessary for a person to be in more 
societies than one. Hence the actual number of dUfbrmt individuals and 
deaths occurring yearly in Friendly Societies, would not be so great as that 
stated in the text ; but thi^ circumstance does not of course diminish the esti* 
mated amount of distributions. 
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surely well entitled to be ranked among the most beneficiaf in- 
stitutions of' the country, and deservedly to* claim the attention 
both of philanthropists And statesmen. 

It will «carcfely be credited, howevef, thkt of late years much 
hostility has been shewn to Friendly Societies, and by none 
nidre strongly thkn by the patrons of Savings Banks. These 
latter insftitutions are certainly well calculated for many useful 
piirposies ; but it tnust still be evident that they can bear no com- 
parison with the former, ot supersede the use of them. On this 
subject it has been justly remarked by a late writer, ** Will the 
advocates for Saving^ Banki^ be easily persuaded to save their 
anniial premiums, instead of insuring their houses agsunst fire ? 
Certainly not ; yet they recommend the/ mechanic to place his 
money in the bank, to provide against sickness and old age, 
whilst th^ know that sicktiess, like fire, though somewhat 
slower in its operations, may in a short time exhaust the savings 
of fifty y^ars, and like fire, to6, may come suddenly before the 
first year expires. The best fHends of the working classes will 
always entreat them to provide against the manifold wailts of 
siekneiss ieind old SLge^ hy med^ns of t^espectftble and well conducted 
Benefit Societies, the payments to which ought to form a part of 
thttt'current and positive expehces. To those wbo havfe any 
thin^ to spare after this, a savings bank may be useful ; the 
necessities of sickness and old age being first secured T)y these 
societies, the mechanic and labourer, through the medium of the 
bank, may add to their comfort; but no individual either be- 
friends his neighbour or his country, by enjoining a reliance upon 
individual savings, as a security against casualties which may 
overtake a man in an hour, and in a few months sweep 
away the savings of a whole life.*" In short, the best and in« 
deed the only Safe way of pi^oviding against, any contingency is 
by uniting with others ; and hence institutions^ such as Friendly 
Societies, when properly conducted, can alone affi>rd the means 
of providing for the vicissitudes of infirmity and disease/ at 
the same time that they, in conjunction with Savings Banks, en- 



• ^ Considerations on the necessity of iqppointing a Board of ConmiBSioheiis 
for the Encouragement and Protection of Friendly Socaeties.^— London, 1B24. 
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courage those habits of industry and ef^onomy, which are the 
only sure soui*ces of happiness and independence; 

. Friendly Societies of France. 

From several intere^ing Reports in the Transactions of 
the Philanth topic Society of Paris, it appears that Friendly 
Societies are comparatively but recent ine&itutions in France. 
They fire staled to have there originated with reli^ous bodie$, 
upc»n whose dissolutidn the box and funds for the i^upport 
of the sick and aged, were preserved and supp(»:ted by such 
of the members as continued to reade near to each other. 
When these scxneties became thus independent of the church, 
entrants of various occupations were afterwards admitted, and 
several ndw societies Were formed for the same purposes. Their 
ptDgtess, however, seems to have been for a lotig titne ex- 
tremely slow ; the first of which there is any account having 
been instituted in 169*, and but other three from that date till 
178^' wheti three more were established at' Paris. lu 1805 
they 'only amounted to twenty-six, but, in the beginning of th^t 
year,' the Philanthropic Society of Paris directed its attention 
to them; This body appointed a Committee to inquire into the 
<mgin, number, and regulations of those then in that city, as 
also to ascertain what measures should be adopted for their more 
general encouragement. Upon their Report, 100 francs were 
awarded to one of the societies established in 1789; and pre- 
miums of from 100 to 200 francs were offered to every society 
whidi should be afterwards instituted, so soon as they had ob- 
tained sixty tnembers. It was at the same time intimated in all 
the public journals, that copies of rules considered well adapted 
for Friendly Societies in general, would be furnished gratis to 
all those who might choose to apply for them. This laudable 
example of the Philanthropic Society was soon followed' by a 
similar society in Marseilles, and through their exertions ho less 
than forty Friendly Societies were, in the course of three years, 
established in that city. To such societies Government after- 
wards also extended its encouragement ; and in May' 1821, 
on the occasion of the chrisa;ening of the Duke of Bordeaux, the 
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Kiag annodnced that preimuBis would be given to the Friendly 
Societies in Paris, m pitqxxrtion to the sums which they them- 
selves had depoated ; and 60,000 francs were distributed ac- 
cordingly, through the mecUum of the Philanthropic Society. 
In June 1824, there were 164 Friendly Societies in Paris, but 
they are all upon a very limited scale, the whole comprising only 
14,700 members, with a totol capital of 821,1 98 francs, (L.34,21 6 
Sterling, or about X. 2 : 6 : 9 per member)— To the Philanthro- 
pic Society, then^ as well as to the indefatigablje exertions of M. 
Everat, printar in Paris, one of thrir Committee^ is chiefly to 
be ascribed the establishment of Friendly Societies in France. 

Legislative Enaetmenis, and Inquiries, 

tn 1772, Friendly Societies attracted the attention of the Bri- 
tish Lq^slature ; but although they were frequently under the 
consideration of Parliament in the course of the twenty years toL 
lowing, no statutory regulation of them took place until the year 
179B,^ when a bill was introduced by the late George Rose, Esq. 
and passed into a law. During the subsequent twenty-five years^ 
the subject of Friendly Societies came also frequently before 
Parliament ; and the provisions of the original act were greatly 
extended, by no less than seven different statutes. These acts, 
after reciting that ^^ the protection and encouragement of Friend- 
ly Societies, for securing, by voluntary subscription of the meni. 
bers thereof^ separate funds for the mutual relief and mainte- 
nance of the said members, in sickness, old age, and infirmity, 
is likely to be attended with very beneficial effects, by promot- 
ing the happiness of individuals, and, at the same time, dimi- 
nishing the public burdens,^ enact, that it shall be lawful for 
any number of persons to form themselves into such societies ; 
and, upon their rules being exhibited to the Justices of the Peace, 
and confirmed by them at a Quarter Ses^ons.as. lawful, they 
shall become entitled to many important privileges. The priiv- 
cipal of these are as follows : 

No stamp-duty is exigible for any bonds required from their 
Treasurers, and upon these bonds being lodged with the Clerk 
<^ the Peace, he may, in case of forfeiture, proceed against such 
office-bearers in his own name, for the use of the Sodety ;— if any 
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office-bearer, or other perscm entrusted with their fiinds, dyiag or 
beeomitig bankrupt, the claim of the society is preferable to all 
other debts ; all disputes between their members or representa- 
tives, and the sodety, are determinable by the Justices without 
appeal ; but if their regulations appoint these matters to be set- 
tled by arlHtration, the decision of th^ arbiters is declared to be 
final ; no fees whatever are exigible by the officers ef the Jus- 
tices for the enrolment of their r^ulations ; and their cases are 
to be dedided in a summary manner. 

By these acts it is also declared, that the usual committee of 
management must not consist of less than eleven in number, 
and that the books shall be at all times open for the inq^ection of 
members,-^that no rule or regulation once confirmed can be af- 
terwards altered, nor any new regulation adopted, but by a ge- 
neral ineeting of the members of such society, or by a commit- 
tee specially appointed for that purpose, convened by public no- 
tice in writing by the Secretary— that the proposed alterations 
or additions i^all have been read at the two usual meetings of the 
sodety or committee previous to calling said general or com- 
mittee meetings, — that three-fourths of the members then pre- 
sent shall have agreed to the measure, and that such altera- 
dons or additions be finally submitted to the Justices for their 
' approval as before. Lastly, it is declared, that no society can 
be dissolved, or its funds diverted At)m their original purposes, 
without the concurrence o£ five-sixths of its whole members, as 
w^ as with the consent of all those receiving, or entitled to re- 
cdve, aid fit)m its funds at the time. 

Such are the more important enactments previous to the year 
1819, when Mr Coqrtenay introduced a bill for supplying a 
most material defect in all the previous statutes. This was the 
want of sufficient security against error in the original constitu- 
tion oi their schemes, in adapting the contributions and benefits 
to cteuch other. Previously the rules of every society, which mere- 
ly [Htilei^sed to provide for sickness or old age, and were directed 
to no unlawful purposes, fell necessarily to be sanctioned ; but by 
this latter statute it was also required, that the " tables and 
rules are such as have been approved by two persons at the 
least, known to be professionaL actuaries, or persons skilled in 
calculation, as fit and proper according to the most correct caff 

APRIL— JUNE 1827. I 
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culatiKm of wUch the case wiU adimt>'' This act alsQ gre«jdy 
jeulaigea tfae pcavisioDs oiXotwrn aqts, by extending the privi- 
leges of mutual assurance to ^^ any imtural state of conting^aey^ 
whereof the occurrence is susceptible pf calculaticsi by.way of 
avei^ige^*" and allows societies to invent their funds in the Banl^ 
of JBngland at 44 per cent, interest, und^r the regulations iqpi- 
plicable.to Savings Banks. This statute, howeyer> did not ex- 
tend to Scotland. 

But notwithstanding all these salutary epactn^en^ their ope^ 
ration, both in England and Scotland, has been but part^.and 
in4^er£ect<i Till very lately >no data existed by which the neces- 
sary payments for particular rate9 of beqefit diiring ackness 
jQOuld be ^ti^EjEtctorily ascertained^ ,and those for other benefits* 
were seldom attended to. The Justices, too, with very few ex- 
ceptions, usually sanctioned the rules in whatever shape they were- 
presented^ and decided Friendly Sodeties^ causes with little or no 
regard to their r^ulations. Hence all the labours and enact- 
ments of the ^legislature remained either unknown or unheed- 
ed^ and, these institutions were consequently led into error, liti-^ 
gatibn, and ruin. 

.. These evils, .however, and the very great utility of such so- 
cieties, tended to excite a keen interest in their favour. Sever^ 
patripUc individuals endeavoured to procure data for establishing 
thoir schemes upon a more secure basis; but nothing effectual was 
accomplished, until, upcm the motiosi of Mr Charles Olipjiant, the 
Highland Society, in 18S0, instituted their inquiry into the rate of 
sickness among Friendly Societies in Scotland, and published, the 
result in a most valuable Report in 1824 *. Mr Courtenay; also 
brought.th^ subject again befixre Parliament in 18^, when a Se^ 
tect Committee of the House of Commons was appointed to. take 
kito ooi^ideration the present statutes, and to make such investi- 
gatkNas.into the rate of sickness, mortality, and other matters, 
as might . be deemed expedi^it Many highly respectable and 
int^gent witnesses ware accordingly examined, much valuable 
infiarma^ioa^dbUaned) and the result of the whole embodied in 
a Beport, which has not perhaps been exceeded in interest and 
utility, by any Parliamentiuy paper of late years* This repc»*t 

• Report on Friendly or Benefit Societies, drawn up by a Committee of 
the Highland Society of Scotland. A. Constable & Ca £din. 1824. Price Ss. 
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has not yet been followed up by any alteration of the existing 
acts, but the Committee having been this session of PariianicJRt 
(1827) reappointed, it is to be presumed that they will spe^Uy 
undergo a reviaon and amendment. 

It may here be observed, however, that Friendly Societies 
have always regarded l^isktive interference .with the utmost 
jealousy and alarm ; but that this arose from misapprehend 
sion, and from the benevolent objects being misunderstood, 
the following extract from the Parliamentary Beport above 
alluded to, will sufficiently demonstrate : ^^ Your Commit^ 
tee take this opportunity of observing, that it is in their opi* 
nion, only in consideration of the advantages conferred by 
the law, that any restrictive interference can be justified with 
voluntary associations, established for lawful and innoc^it pur- 
poses. They wish this principle to be kept in view, in omsi- 
dering as well the history of the law, as the suggestions which 
they shall make for amending it. It is true that the restrictions 
which the act (1793) imposes are, without exception, calculated 
for the benefit and security of individuals ; nevertheless it is for 
the individuals themselves to determine whether to ado|)t the 
provisions of the statute which ofiers at the same time regula- 
tion and privilege, or to remain perfectly unfettered by any 
thing but their own will, or the common and more ancient law 
against fraud and embezzlement, For your Committee appre- 
hend, that aldiough the act of 1793 appears to begin by ren* 
dering lawful the institution of Friendly Societies, there neither 
was at that time, nor is now, any law or statute which deprives 
the Eing^s subjects of the right of associating themselves tor mu-> 
tual support."^ This Report, and that of the Highland Society 
of Scotland, will be more particularly referred to in the sequel: 

There are no legislative enactments regarding Friendly So^ 
cieties in France ; but their rules must be at first submitted to, 
and approved of by, the Prefect of Police, and notice thereafter 
^en to him some days previous to each meeting. 

Such a detail of the ParUamentary proceedings and enactments 
has been deemed necessary, with the view of directing to them the 
special attention both of Justices of the Peace and of Friendly 
Societies. As already mentioned, the rules of almost every society 
bear evidence, that, in the first place, the statutes are either al- 
most wholly useless, or at all events seldom attended to ; and, in 
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the next '{dace, according to Mr Gavin Bums, in his able pam- 
fAlet on the Principles and Management of Friendly Societies 
in Scotland, ^^ it is a known fact, that many decisions have been 
given, in cases of society disputes, in our inferior courts of jus- 
tice, in which, from motives of lenity or humanity to a com- 
plaining member, this principle (of adhering to the rules) has been 
<kparted from ; and although he may have failed in performing 
his part of the stipulations mutually agreed on, in many cases 
has been adjudged to receive the benefit of the funds the same 
as if he had fulfilled them ;*" but such <^ lenity or humanity, 
however well meant, when shewn to one member at the expence 
of strict justice, may, by injuring the general interests of the 
society, become cruelty to numbers, who may be thereby de- 
prived of that relief in sickness and old age to which they had 
a just claim.^ Thus are societies deprived of the many bene- 
fits and protection which these acts are intended to afibrd ; 
whereas were their provisions duly acted on, the interests both 
of societies collectively, and of their members individually, would 
be more efiectually preserved. 

It is true, indeed, that, in Scotland, the Justices have no 
power, by the existing statutes, to alter or impose upon societies 
any law whatever, provided their rules be merely consistent 
with the common law of the land ; but still a great deal of good 
might be done, were societies merely made aware of their errors 
before their regulations were passed into a law. In this respect, 
great praise is certainly due to the Justices of Forfarshire, who 
have lately drawn up and printed a statement explanatory of 
the principles on which societies can alone be conducted with 
safety and advantage, and copies of which are issued to all so- 
cieties applying for sanction. It is understood that the Justices 
of Peace for the county of Edinburgh are now also in the habit 
of recommending a similar publication* to their attention. By 
diese and similar measures, a very beneficial change cannot fail 
to be soon efiected in the principles and management of Friend- 
ly Societies; for it cannot be doubted, that to' irregularity hi- 
therto in the proceedings of societies themselves, must certainly 

* Remarks on the Constitution and Errors of Friendly Societies^^with the 
Laws of the Edinburgh Compositors* Society, instituted upon the principles recom. 
mended l>y the Highland Society of Scotland, Oliver and Boyd, Edinburgh, &c. 
frice Is. 6d. 
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he ascribed much of the litigation, and the apparently inconsist- 
ebt decisions, which have 30 frequently occurred. 

Imperfections in the Schemes of Friendly Societies. 

As the funds of Friendly Societies principally arise from a cer- 
tain sum pud by members at entry, and an annual contribution 
so long as they remain in the society ; while the disbursements 
consist of allowances for sickness or inability to work, and for 
the frinerals of members, their wives or widows, it is evident 
that no society can be permanent, unless the contributions with 
the accruing interest, be in just proportion to the allowances. 
But it is ihueh to be regretted that institutions so numerous and 
useful, should have been so very generally founded on miscalcu- 
lation, which formed the chief operating cause of their own disso- 
lution. This is tUe less surprising, however, when it is recollect- 
ed, that it is only of late years that the system of Life Assurance 
has been brought to maturity, even in the higher, and conse- 
quaatly better educated, part of the community. Dr Price has 
shewn that, in his time, Life Assurance schemes went to ruin, in 
eonsequence of having been founded on erroneous computations ; 
and the Scotch Ministers^ Widows^ Fund, established about the 
middle of last century, appears to have been (me of the first in- 
stitutions founded upon just principles. Besides, an accurate 
knowledge of the rate of mmtaHtgf was all that was wanted i<x 
properly conducting Life Assurance Schemes, but for those of 
Friendly Scxneties, the rate of sickness was also required. Of 
this latter requisite, hpwever, no accurate information, till late- 
ly, had ever been obtained, or indeed thought of; and hence 
thdr contributions and allowances were necessarily fixed at ran- 
dom, and left to be raised or lowered as circumstances might 
require. 

But to some even of the best informed, this mode of man- 
agement seemed to be sufficient, and the only one capable of be- 
ing adopted ; for, in the article on Benefit Societies, in the Sup- 
plement to the Encyclopaedia Britannica, it is stated, ^' that it 
is a great advantage of benefit clubs not to require much in the 
way of funds. If the calculations are correct, the outgoings 
witbin an average period will balance the incomings ; and all 
that is requisite in the way of fund, is a small sum to meet acci-. 
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dental inequaUbeB. When this £^nd is lost, it is not much 
that is lost ; if a small additional sum is subscribed by each 
member, or, instead of this, if the allowances are suspended, 
or only reduced, the sodety is placed in its former ^tua- 
tion.^ Not the least hint, however, is given by this writer, 
of the way by which correct caknilations may be obtained ; 
and how he could suppose that, even were such calculations 
oDce procured, a society could dfterwards act upon them with- 
out accumulating a cajntal, it is certainly very difficult to con- 
cave,-^f(M*, as the rate of the yearly contribution continues the 
same for life, while the rate of sickness (or disability) increases 
yearly from youth to age, a society must either always be pos- 
sessed of a capital in pr^iortion to the number and ages of 
itisf members, or be unable to meet the heavy demands of old 
age; the sickness between 60 and 70 years of age being at least 
tenfold what it is between 20 and 30. Mr Fihlayson, however, 
the actuary for the Nationid Debt Office, when first examined, 
in 1^5, before the Committee of the House of Commons, gave 
it as his opinion^ that ^^ there is a constant and ^ven mortality 
operating upon life, but no such law. exists as to sickness.^ He 
therefore, likewise, ^^ when applied to by the members of 
Friendly Societies, advised that which appeared to be quite suf- 
fkient, without any such calculations. I have advised them to 
sqiarate their project into two parts, the one embracing that 
which was susceptible of calculation, the other that which was 
not ; it so happens, that ockness^ and the other events to which 
I have alluded, are of immediate and temporary occurrence, and 
may be provided for by immediate means. Not so the other 
benefits, \i4iich usually require a long period of time before they 
be realized ; and therefore a ^mple mode of attaining the ob* 
jects of those societies occurred to me, which was, that they 
should have two chests, as it were, one for the temporary pur- 
pose of sickness, to be supplied by a trifling contribution, and 
augmented as occasion might require ; the other to be entirdy 
disliAct, and kept as thehr permanent c^tal.^ That this opi- 
nion, however, with regard to the i^te of sickness, was erroneous, 
will be afterwards fully shewny by the most unquestionable evi^ 
deuce; and that the system of management recommended, and 
hitherto sdmost universally acted upon, is the most ruinous that 
could have been suggested, has been already sufficiently demcm- 
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strated by the numerous features ^( Friendly Sodeties^ scbones. 
But as these opinions are from so high authority, and as the 
fiadlures of Friendly Societies are attended with the most serious 
consequences both to thefar members and to the public, we trust 
to be indulged in entering somewhat ftilly into a detail of the 
moredbvious ierrors which have been committed. 

As already stated, Friendly Societies were originally diarita^ 
ble instituttons. Hence the expenditure was extremely limited, 
and, consequently, a small contribution would be adequate tocb- 
fray it. In Uie progress of time, however, when every one be- 
came cfn^tl^ to dttm the allowances as his right, thesMne con- 
tribittion could not suffice ; but, €is might have been expected, a 
long tiflie necessarily elapsed before this was perceived, as no so- 
ciety, which continues to acquire new members, can come to its 
maximum expenditure for the first 30 years ; and, dierefcnre, the 
improvement in the principle of benefits, without a corresponding 
increase of the payments, has certainly been ode main cause of 
the failure of their schemes. 

Societies at their commencem^it, generally ^mit members at 
^1 ages, for the iSame riote of entry money, and even aftelrwards 
sddom make any di^rence for those under S6 or 40. A uni- 
fbiin sick allowance is likewise granted to the whole for the 
same annual payment, upon the supporition, that the aged of 
one generation will be provided for by the youth of the n^t. 
But, whUe the demands of youth are no doubt greatly less than 
those of old age, still the surplus contributions of the young 
members will be alone very inadequate to defray the aliow&^ees 
of the old ; for, supposing the annual rate of sickness of an in- 
dividual at ^1 years of age to be represented by one, the rate 
of mckness from 60 to 70, on an average, will be represented by 
ten, and at 70 it Mrill be represented by eighteen. Hence, if 
members do not enter in youth, and accumulate a sufficient 
cafntal, or if it be prematurdy expended in defraying the kkr- 
ger demmads of those who entered at higher ages, then, when a 
number of years has passed, the expenditure will come to exceed 
the income, and a small capital must soon be exhausted. Still, 
however, if young members can be found, if the contributions be 
increased, and the allowances reduced, a long period may elapse 
before the growing evil is fully known, until by the greatly tn- 
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credsed claims of the now more numerqus and aged members, 
the society suddenly go to ruin. 

Another important error which societies have committed, is 
in enlarging their distributions, when their capital has continued 
fNPogressively to accumulate for a long series of years. This 
circumstance, however, until its reasons are fully understood, is 
apt to create a dangerous illusion. Although the annual con- 
tributions for a number of years at the commencement may be 
greatly less than is necessary to support the society to the end, 
yet the capital may for many years continue rapidly to ino'ease. 
In the early and healthy period of life, the members, even with 
a very low contribution, will pay more than they receive, but in 
advanced life they will receive much more than they pay. A 
sodety, therefore, for money received, undertakes to pay after- 
wards a far greater amount ; and hence, altliough posses^Jig a 
large ca[»tal, it may still, in fact, be far below the requisite 
sum. As has already been remarked^ however, an idea has 
very generally prevailed^ that Friendly Societies have no need 
of funds, and that to accumulate capital is merely providing 
for posterity, since societies have it always in their power either 
to raise their contributions or lower their allowances, as cir- 
qumstmices may require. But, as was long ago justly remark- 
ed by Dr Price, all that is given too much to present clium- 
ants is so much taken away from future ones ; and if a scheme 
is very deficient at the beginning, the first claimants may, 
from the greater part of the menibers being young and healthy, 
receive for a number of years so much more than they ought 
to have done, as to leave little or nothing for those who come 
after them. Erroneous schemes are therefore attended with 
peculiar injustice ; and this injustice will be the same, if, in- 
stead of reducing the allowances, the annual payments should 
be increased, for the only difference con»3ts in cauung the in- 
justice to fall on future contributors instead of future, claimants. 
In general, however, deficiencies will only be perceived wh^i it 
is so late that no other alternative remains to save societies from 
instant destruction, but either to raise the contributions, or re- 
duce the allowances far below what was originally promised* 
Members, therefore, entering twenty or thirty years after the, 
c(Hnmencement, will be called upon to pay larger yearly contri- 
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butions than are required to secure their own propcM'tion of be- 
nefit, on account of being obliged to support the original sur^ 
living members, who, when they were young, perhaps never 
^ther gave to odiers half the present allowances, or paid much 
above half the annual contributions. 'Their best and youngest 
members will then perceive that they have gone upon erro- 
neous calculations, and wUl desert them, the inevitable conse- 
quences of whkh must be, a still greater deficiency in their an- 
nual income, and a more rapid desertion and decline, until a 
total bankruptcy and dissolution take place. 

But the accumulation of capital which necessarily occurs in 
societies for a number of years at the commencement, has also 
led into the very erroneous opinion, that as the capital increases, 
so ought also the terms of admission in the same proportion ev^i 
tor young members ; while the fact is, that as the funds increase, 
so abo do the first members increase in years and infirmities ; 
and though members enter subsequently to a larger capital than 
the first members did, they at the same time enter among a lar- 
ger class of aged and infirm people ^ who, from their payments 
being now inadequate to drfray their allowances, must th^nu 
sdves dther require all the cajntal that they had accumulated in 
early life, or be supported from the surplus contributions of the 
young membB*s. The usual practice, therefore, of rai^ng the 
rates of entry-money, and otherwise limiting the terms of admis- 
sion, when a society has been some time established, and has ac- 
cumulated a capital, is doing a manifest injury to ^oung* entrants, 
who can neyer derive any benefit from that capital. 

So much with r^ard to the errors in the sickness department, 
but the same erroneous system of management is still more ob- 
vious in that for funerals, or sums payable at death. 

A member entering at 40 years of age, becomes entitled to the 
same allowance at death, as if he had entered twenty years before, 
while the society has been deprived of just so many years^ con^ 
tributions. It has been asserted, however, that a man at 40 is 
likely to continue as long healthy as one at 20, and, therefore, 
that a society runs Just as much risk with the one as with the otheri 
That such is not the case will be afterwards made apparent ; but 
although this were to hold true with regard to sickness, still the 
case is difierent with regard to death. An entrant at 40 t^ then 
alive, and no possible claim could have been previously made for 

Digitize^ by CjOOQ IC 



188 Mr W. Fcaaer a» the SiHortf ami ConHittUioti of 

his funeral money. He, tfaeref<Hre,lo all intrats and purposes, has 
podceted twenty years' contributions, deprived the society o£ Ihat 
anount, and thus placed himself in a vasdy better ntuation 
than those members who entered in early youdi* 
. But besides the great loss thence arising from the admission of 
agied mea, the usuid method of only contributing for fiHierals as 
they occur, is attended with, the most destructive consequences. 
WhUe the members, or a great proportion of them, are yoong, 
the deaths will be few, but, with the advance of age, these will 
necessaiily increase. Hence the demands will then dso increase ; 
and thus, in old age, when least able to afford it, the surviving 
members wUliind the contributions periiaps double what they 
were in youth. At the commencement of a society, too, the 
mefDobers are generally few in number, and where a small sum 
only, ex perhaps nothing, is levied from each member, thebdmice, 
if not the wh<^, must be taken from the sick-fund. Should the 
members increase, so will also the deaths, and consequently the 
contributions and disbursements; so that the accounts for funerals 
will ultimatdy equal, if not exceed, those for sickness, while the 
siniis received by the relations will bear no propcntion to the pay- 
ments, or the period which the member may have been in the so- 
dety. 

T^ most pernicious, however, and certainly the most unjust, 
of ail the evils of the old system, is the giving funeral allowances 
for wives, and annuities to widows, without the payment of ade- 
quate contributions. Now that the principle of charity is aban- 
doned, why should the married possess advantages over the un- 
married ? Where all contribute alike, all should receive alike ; 
and if douUe or treble allowances are required, they ought to 
be paid for in proportion. This is surely but equitable ; for as 
wdli might a married member claim sick-money tor his wife, with- 
out contributing far it, as demand funeral-money, or a widow^s 
allowance, und^ i^milar drcumstanoes. It has been said, how- 
ever, let all marry, and then every one will be on an equal 
fooling; but if all were to marry, then the same contribu- 
tion would not suffice ; and those who are now nmrried, are just 
as much bound to contribute for their additional allowances 
as if all the members were married. But the evil does not even 
stop here. Upon the entry of a member, the society has seldom 
the means of knowing any thing relative to the health or age of 
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his wife. Should she be old or in a bad state of health, her fu- 
neratmoney will probably be very soon required. The member 
may again marry, pay a small sum, and in a short time daim a 
second— 'nay even a. third-^wife^s fimeral allowance ;->^and all 
this dbiefly at the expence either of the young and the unmar- 
ried members, or of the funds of a poor bankrupt society. 

But, heavy as this burden certainly is, it is nothing in oomparL- 
son with widows^ allowances. It should be particularly observed, 
that a widow^s provision is nc^ the light burden generally suppos* 
ed^ or one which may be added to a scheme without an adequate 
contiibution ; on the contrary, it will of itseJf inevitably soon 
bring a society to ruin. The same, if not stronger, objections 
are therefore applicable to those allowances as to fimerals ; but 
as such benefits are now seldom promised by these societies, it 
seems here unnecessary to do more than allude to them. It is 
still to be regretted, however, that many institutions, under the 
denomination of Widoms" Schemes^ are still in existence, upon 
the most erroneous principles, and which will therefore be ipro-- 
ductive of nothing but loss, disappointment, and misery* 

Such, then, being the opinicms by which Friendly Societies 
have be^i guided, and the system of management which they, 
have very generally adopted, it is not surprising that they should 
havesofrequently failed ; ^' their errors, however, are matter of no 
reproadi, for the spirit is to be admired, which, revolting at the 
humiliation of depending upon charity, led their founders, seek- 
ing liwr the means of independent support in Sickness and in old 
age^ to endeavour to attain the desired end, regardless of the 
dangers of miscarriage *,"' — ^but their experience having now liud 
the foundation of a more correct system, by idPording data for 
computatioD, idiich could nc^ otherwise have been obtained, e v»y 
means should be used to found them on a more secure ba»s in 
future. 

(To be continued.) 

• Highland Society's Report, p. 9. 
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O/t the Comparative Nutritive Propertied^ of' Different Kinds 

of Food. 

J\. VERY interesting report on this subject was formerly pre- 
sented to the French Minister of the Interior, by MM. Percy 
and Vauquelin, two members of the Institute, the accuracy of 
which may be depended on. It may, at this period of public 
distress, be valuable in those families where the best mode of 
supporting nature should be adopted at the least expence. 

The result of their experiments is as follows :-^In bread, 
every hundred pounds weight are found to contain eighty 
pounds of nutritious matter. Butcher'^s meat, averaging the 
various sorts, contains only thirty-five pounds in one hundred. 
Broad beans eighty-nine. Pease, ninety-three. Lentils (a kind 
of half pea, but little known in England), ninety-four pounds 
in one hundred. Greens and turnips, which are the most 
aqueous of all the vegetables used for domestic purposes, fur. 
nish only eight pounds of solid nutritious substance in one hun- 
dred. Carrots, fourteen pounds. And, what is remarkable, as 
being in opposition to the hitherto acknowledged theory, one 
hundred pounds of potatoes only yield twenty- five pounds of 
substance^ valuable as nutrition. 

One pound of good bread is equal to two pounds and a half, 
or three pounds, of the best potatoes ; and seventy-five pounds 
of bread, and thirty pounds of meat, are equal to three hun- 
dred pounds of potatoes. Or, to go more into detail, three 
quarters of a pound of bread, and five ounces of meat, are 
equal to three pounds of potatoes ; one pound of potatoes is 
equal to four pounds of cabbage, and three of turnips ; but one 
pound of rice, broad beans, or French beans, is equal to three 
pounds of potatoes. 

On an Excellent Mode of Coating SmaU Articles of Metal with 
Tin. * By Thomas Gill, Esq. 

JjJLe Gill once witnessed the following superior mode of tin- 
ning small articles, such as tacks, nails, &c., for instance, with 
great economy and convenience. 

The workman having previously made the surfaces of the ar- 

• From Gill's Technical Repository. 
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tides clean from rust or other oxide, by pickling them, or put- 
ting them into sulphuric, muriatic, or nitric acid, diluted with 
water, as usual, and washing them well afterwards in water, he 
put them into a stoneware gallon bottle, having an oval body, a 
narrow neck, and a handle to lift it by, together with a propor- 
tionate quantity of bar or grain tin, and of sal ammoniac. He 
then placed the vessel, lying upon its side, over a chanx)al fu^, 
made upon a forge-hearth, and heated it ; continually turning 
it round all the while, and frequently shaking it, to distribute 
the tin uniformly over the surfaces of the articles to be tinned. 
They were then thrown into water, to wash away all remains of 
the sal-ammoniac^ and finally dried in saw-dust made warm. 

The great merit of this process consists in the employment of 
the stoneware vessel^ which not only prevents the dissipation of 
the sal-ammoniac in fumes ; but also ^ves up the whole of the 
tin to the articles to be tinned, which would not be the case 
wa^ a metallic vessel to be used. 

On polishing Ivory ^ Bane^ Horn and Tortoise-^hell. By Dr 
Thomas P. Jones. 

Ivory and Bone, either plain or ornamented, 

X voRT or BON£ articles admit of being turned very smooth, 
or, when filed, may afterwards be scraped in the manner to be 
presently described, so as to present a good surface. They 
may be polished by rubbing them first with fine glai$s paper, 
and then with a. piece of wet linen cloth dipped in powdered 
pumice-stone ; this will give a very fine surface, and the final 
perish may be produced by washed chalk or fine whiting, ap- 
|died upon another piece of cloth wetted with soap suds. 

Care must be taken in this, and in every instance where arti- 
cles of different fineness are successively used, that, previous to 
applying a finer, every particle of a coarser material be re- 
moved, and that the cloths be clean, and free from grittiness. 

Ornamental work must be polished with the * same materials 
as plain work, only using brushes instead of linen or woollen 
rags, and rubbing as little as possible, otherwise the most pro- 
minent parts will be injured. The polishing materials should 
be washed off with clean water, and, when dry, the articles may 
be rubbed with a clean brushy to finish them off. 
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Horn and Tortoise^hett, 

These substances are so similaF in their nature and texture, 
that they may be classed together^ as far as regards the general 
mode of working and polishmg idiem. A very perfect surface 
is given by scraping them ; the scraper may be made of a razor- 
blade, the edge of which should be rubbed upon an oil-stone, 
hoMitig the blade nearly upright all the while, so as to form an 
edge like that of a currier^s knife ; and whidi, like it, may be 
sharpened and improved by bumisMng, at least so far as its 
hardness will pamiit. 

To prepare the work, when properly scra[^, for polishing, 
it is first to be rubbed with buff^^ made of woollen cloth, per- 
fecQy fret from grease ; the doth may be afBxed upon a flat 
stick, to be used by hand, but what workman call a do6, which 
is a wheel running in the lathe, and covered with the cloth, 
either upon its edge or periphery^ or flat fkce, as may be require 
ed, is much to be preferred, on account of the rapidity of its 
operation. This buff or bob is to be covered either with pow- 
dered charcoal and water, or fine brick dust and water. After 
the work has been made as smooth as possible by this means, it 
must be followed by another buff or bob, on which washed 
chalk or dry whiting is rubbed ; the comb, or other article, is to 
be slightly moistened with vinegar, and the buff and whiting 
will produce a fine gloss, which may be completed by rubbing 
it with the paim of the hand$ and a small portion of dry whit- 
ing or rotten stone. — FranJclin Journal. 



4b8tract8 offid Remarks relative io Captain Sabine^s Esx!peru 
ments on the Dip and Intensity qf the Magnetic Needle^ in 
d^erent parts qf the Northern Hemisphere. By Peter 
Bablow, F. R. S.j Mem. Imp. Ac. Petrop. Communica- 
ted by the Author. \ 

Xn my former paper relative to the magnetic experiments 
made during the late Northern Expedition *, I endeavoured to 

* I wish here to correct an omission in the title of my former paper. It was 
tntended that ^e experiments should have been stated to have been ^^ By Captain 
Parry, Lieutenant Foster, and the other Officers of the Expedition/' 
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shew diat tiie hypothesis suggissted by Lieutenant Foster, vis. 
*' of the magnetic pole .having a daily motion abcmt its mean 
point in an orbit of about 2^' or & in radiua^^ would serve to 
explain all the general phenomena (^ the observed daily changes 
in direction and in intensity of the magnetic needle in; different 
parts of the globe. I also stated that there were other changes, 
or rather other sources of diange, which served to modify the 
observed results, and would require farther illustrations. Tliese 
illustrations will form the subject of the following pages, parti- 
cularly with reference to Captain Sabine^s experiments. First, 
then, let us observe, that it is shewn in the former. paper, that 
if the phenomena alluded to may be generally represented by a 
daily rotation of the magnetic pole about its mean point, it must 
be by suppoang the pole to be alwf^s inflected towards the 
sun. It is on this supposition the form^ explanation as to time, 
&c. has been founded, and the first questicxi beyond this is, 
^^ Does this inflection arise from the solar influence increasing cht 
diminishing the magnetism of that part of the globe on which it 
is the greatest ? A very little consid^ation will suflice to shew, 
that, if that hemisphere of tbe^eartb on which the sun shmes at^ 
any time has its magnetic power more strongly developed in 
consequence of the increased heat, the resultant of all the forces 
will approximate towards that part of the sphere, and will cause 
an apparent approach of the pole towards that side. Now, wie- 
have seen that thb af^rent approach of the magnetic poleihas^ 
been actually observed during the time' the suii is advancing to* 
wards the meridian of any place ; and hence we conclude thi^ 
this approach is caused by an increased magnetic action in 
those parts of the earth immediately exposed to. the solar in* 
fluence. 

That this would be the ease in the magnetism of an iron-baU 
thus partially heated, is unquefi^ionable,-*^PAi/. Trcme* 18SI, 
Part /. ; and as, in all other known cases, the laws of > iron^ 
magnetised by induction, and those of terrestrial magnetism, so 
closely resemble each other, it may serve to condense our re- 
marks, if we first confine them to the case of an iron-ball under 
different temperatures resembling the actual state of the earth. 

With this view, it may be observed, that, according to the 
hypothesis of iron receiving its magnetism by induction, it-is^ 
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supposed, both in my investigation and in that of M. Poisson, 
that each particle of ^tbe magnetic fluid has the same intensity 
of action at the same distance ; and, oa this suppomtion, all the 
conditions of its action are deduced. But if, instead of this 
uniform action, we suppose the equatorial parts of a sj^ere of 
iron to act with greater intenaty, as would actually be the case 
if the temperature of the iron were increased in those parts, 
let us inquire in what manner, and in what degree, this would 
influence the laws deduced from assuming an uniform inten^ty 
at equal distances. And if it resulf from this inquiry, that an 
increased intensity, and a diminution of the natural dip about 
the equatorial regions, would be the necessary consequence of 
such a supposition, and an increase of the natural dip, with a 
corresponding decrease of intensity in those parts towards the 
poles of the iron shell ; and if, moreover, referring to actual ob- 
servations and experiments oh the terrestrial globe, it should be 
ibund that corresponding phenomena have been observed in the 
frigid and torrid zones, we shall, I think, have strong reasons 
for assuming that the phenomena in both cases are due to the 
same cause, viz. an unequal teiqperature and a corresponding 
inequality of magnetic intensity ; but still not such as can be 
explained by assuming a pole of intensity distinct from that of 
direction. 

Here, then, at once will be seen the principle on which I pro- 
pose to explain, first, the apparent anomalies which Captain Sa- 
bine detected in his experimental results between the intensity 
and dip in the fri^d, temperate, and torrid zones ; and, second- 
ly, some of the modifications in the daily changes of magnetic 
intenaty, &c. which seem to be dependent on causes not em- 
braced by the general hypothesis of the daily rotation of the 
magnetic pole of the earth about its mean point* 

It is, I believe, to Dr Young we are indebted for the first 
analytical formulae for expressing the intensity of terrestrial mag- 
netism, as depending on the dip of the needle, viz. 

Intensity of dipping needle I = A J ^ . ^ 

Intensity of horizontal needle I = A J^ — - — j-* 
Where J is the dip, and I the magnetic latitude of the place of 
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observation ; and although more exact observations have diewn 
that these laws are not strictly true, in places where the dip 
differs connderably, yet the agreement is too close to admit 
<^ a doubt that they kte on general principles correct, and that 
the discrepances are due to some cause which it would be satis- 
factory to be able to explain. Let us see, therefore, how far the 
suppontion of an effect, due to unequal temperature, may be 
calculated to furnish such an explanation. 

In the first place, it may be proper to remark, that whatever 
might be the temperature of the entire sphere, so that it were 
uniform^ the laws would remain the same; the intensity would, 
indeed, be different, but the formulae having reference only to 
the relative intenidties, dip, &c. in different latitudes, would, of 
course, remain the same under all uniform temperattures. 

I propose to examine this question only cm broad principles, 
without attempting any thing hke an analytical investigation of 
it ; because, to investigate thb problem, in all its generality, 
would require, in the first place, a more perfect knowledge than 
we yet possess, of the proportional magnetic developement under 
different temperatures ; and, secondly, if this were known, it is 
perhaps doubtful whether the modem analysis, even in its pre- 
sent high state, would be competent to contend successfully with 
all the conditions of such a problem. At the same time, it will 
be^easy to shew, that the circumstances alluded to, viz. an in- 
creased heat about the equator, would alter the laws which are 
applicable to an uniform temperature, and that this change 
would lend to results very^ stron^y resembling the known con- 
ditions of terrestrial magnetism. 

Let us concave the uniform tempe- 
ratures, to which the laws apply, to be 
that bekn^ng tp the magnetical lati- 
tude, in which the needle is at right 
angles to the terrestrial magnetic axis; 
so that the dijp is equal to the magne- 
tic colat., then 2 tan. 2= tan. colat. 
2, or 2 tan. /=:cot. lat., which gives 
lat = 85^44, 

We may then, according to the 
broad view we are taking of the sub- 
ject, consider the needle as placed in 
AFBIL— -JUNE 1827. 
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€tfoMibmiin tbispoBitk»i>b}rtwo for«e«^^^ae'dir^Qledit^wti?4s'tbe 
pt>{A]<{)tirt£r'N^ and the other tomrard^iibe eqimtimalpaitS'Gr Netw, 
cbnmvd'the actual 4)eiiqperatiii)e of tl» &ey!eral,i?e^i3i^ to-be resjEor- 
ed, th^n all'the ptxtsbetwieonXi and:G wt)Li)9irfcinMf4 inct^^p^r 
ralai^ V and)' thei^fcii^v ftceonfing^ tO'Otir juppoaiUQQ 
ihteiislty^ wfaUethe int^askjiof all the iparta b&im^m h and N 
\Viirdecrea8&> •- flti4 ^^ nejecUer wUl^ in. cansec^c^emc^ ^ \» more »f 
fleeted towards the centreiO-; :ihat is, the dip will beaOic^ceaaed : 
but th^-actdal iiitenttty,:^indqs»eDdeiit\of.tbe dip» wiUbe greater 
6r lessv aocbrcHng^aa 'the mean temperature «hadl be^now. greater 
or less'thato'tbe^urfform tera|)eratm«ifirat supposed; bowefVer 
tSiis may te, in thispacficxdarJatitisde, tfaierei?^ at lea$t^ .6pme 
part in whidi the mean* teinp^ature sjiall be le9» than, the uoi^ 
form temperature, and beyond that point, towards the pole, the 
intern^ df the needle 'wtllbeless^ from con»dendim8 of tem- 

perat^ure only, than that given by the formula 1= v 4— o^TJT 

it' Will aliM> be' l^sl^. because the. d%i. will itself be gteater than 
that'whldf" resuks ^from the! principle upon, whieh the for- 
mula^'is^dbimned.' It.foUowa, therefore, that^ in .every mag^ 
netit;* meridian^ .diere. 48 a poiojt bfyoi^ wbieb^ towards the 
poi^, the actual obserred iatensi^. of the needle will be eon* 
i^iderably less thaniioaght .to. rissuU-fifom the formula given 
by 'Dr- Youngi and employed by. Captain. Sabine.^ and^ ia 
a similar way it may be sbewu, that there is anotherj point in 
each' meridiah iowiacds .the Equator, in which the. int^sity i$ 
considerably greater than that given by the formula. ; firsts ia 
consequence of an increased temperature; and, secondly, in 
consequence of an actual diminution of the dip below that due 
to an uniform temperature. That this would be the actual re« 
suit due to the magnetic action of an iron ball, heated as we 
have supposed, is unquestionable ; and the circumstance of such 
a law being observed in the different zones of the earth, and 
particularly the proof furnished by Lieutenant Foster^; experi- 
ments, that the solar rays have a positive influence on the mag- 
netism of the terrestrial sphere, and an influence, moreover, of 
that kind, which is perfectly consistent with these suppositions ; 
we have, I think, strong reasons for concluding, that the par* 
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liol intensity of magQetisiu, in different parts of tjbe glob^» is. de- 
pendent on the partial temperature; and, tbatthe.forn^ula de- 
duced from, a, suppositipn of a uniform temperature, will give a 
less intensity towards the equator, and a greater intensity tp- 
wardfi the poles, than is consistent with the actual state of terre»^ 
trial magnetism; ^or, which is the same, the observed intensity 
in the torrid zone will be found to exeeed> and tb^jtt in the frigid 
zone to fall short of, the intensity which ought to result from 
the. formula generally employed. And this is consistent with 
the observations of Captain Sabine, as will appear frqm the ab- 
stract wc have made in a subsequent page. In the above rea- 
soning^ we have supppsed an uniform temperature in each para}-* 
lei of latitude, but this, of course, is by no means the case on 
the terrestrial globe ; consequently, although the hypothesis ad^* 
vanced above may explain, on general principles, many of the 
apparent anom^lied observed by Captain Sabine^ it cannot be 
expected tfo meet them entirely ; because, if temperature has the 
general influence we have supposed, it must also have that partial 
influence, which is due to localities, and other causes o£ partial 
temperature, 4md hence, perhaps, we may account for that extra- 
ordinary intensity whidh Captain Sabine observed at New York, 
and along the coast of America generally ; the land and ocean 
furnishing pot only different degrees of temperature in the same 
parallel, but also different conducting powers, and it is fNrobable 
> that much depends upon the latter condition ; and hence, again, 
periiaps considering the land of the terrestrial globe, as divided 
into two great continents, we may see some reason why the laws 
of magnetism, as actually observed on the earth, should be 
rather consistent with the hypothesis of two north and two 
south poles, (as first advanced by Dr Halley, and supported by 
so many authorities by Professor Hansteen), than with that 
which supposes only one pole in each hemisphere. 

Unfortunately, Professor Hansteen has mixed up, with many 
valuable records, collected with great labour, a great deal of 
mystical matter relating to numbers and periods, which have 
thrown some discredit upon the performance ; but, rejecting the 
latter, it is extraordinary how very nearly his calculations ap- 
proach to observations not only as relate to the dip and varia- 

k2 
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ti(m, but also to the intensities in different parts of the world) as 
will be seen by comparing them with the results obtained by 
Captain Sabine in various parts of the northern hemisphere^ 
and with those of Captain Parry and Lieutenant Foster, at Port 
Bowen, and other stations ; and, as the general results in Han- 
steen^s table of intensities, as well as those from observation, ap» 
pear to be all consistent with the above explanation^ we are jus- 
tified, I think, in concluding, that the discrepance between the 
intensities, as observed, and as computed from the formula 

I = A ij . Q . ^ » arises from the unequal temperature of the 

different regions ; and, consequently, that the hypothesis of a 
pole of intensity, distinct from that of direction, is unsatisfactory 
and untenable. 

The JbUomng are the dips and intensities, as observed by 
Captain SaMne, and as computed by thejbrmula I = A 
1 



V 



4 — 3 sin^ 













Intensity. 1 


Placet. 


Latitude. 


Longkude. 


Date. 


Dip. 






Comp. 


Observ. 


St Thomas, 


00.6 N. 


6.76 E. 


May 1822. 


00* o'4 S. 


1.00 


0.99 


Ascension, 


8.0 S. 


14.6 W. 


June ... 


6 10. S. 


1.005 




Bahia, 


13.0 S. 


3a6 W. 


July ... 


4 1.2 N. 


1.00 




Sierra Leone, 


8.6 N. 


13.6 W. 


March ... 


31 2.26 N. 


1.12 


L116 


Marranham, 


2.6 S. 


44.0 W. 


Aug. ... 
Feb. ... 


23 775 N. 


1.06 


1.09 


Gambia, 


13.6 N. 


16.75 W. 








Port Praya, 


1.6 N. 


23.6 W 


Jan. 


46 26.1 N. 


1.27 




TeneriflTe, 


28.6 N. 


16.26 W. 


Jan. 


69 60. N. 


1.67 




Trinidad, 


10.6 N. 


61.6 W. 


Sept. ... 


39 2.6 N. 


1.19 


1.33 


Madeira, 


32.6 N. 


17. W. 


Jan. 


62 12.3 N. 


1.66 




London, 


6.16 N. 


0. W. 


Aug. ... 


70 3.6 N. 


1.72 


1.54 




18. N. 


77. W. 


Oct. ... 


46 68.26 N. 


1.29 


1.52 


Cayman, 


19.26 N. 


81.6 W. 


Oct. ... 


48 48.3 N. 


1.32 


1.53 


Drontheim, 


6a6 N. 


10. E. 


Oct. 1823. 


74 43. N. 


1.82 


1.52 


Hammerfest, 


70.6 N. 


24. E. 


June ... 


77 16.7 N. 


1.87 


1.57 


Havannah, 


23. N. 


82.6 W. 


Nov. 1822. 


61 66.3 N. 


1.37 


1.62 


Spitzbergen, 
(Greenland, 


80. N. 


11.6 E. 


July 1823. 


81 11. N. 


1.93 


1.66 


74.6 N. 


19.6 W., 


Aug. ... • 


80 11. N. 


1.92 


1.62 


New York, 


40.6 N. 


74. W. 


Dec 1822. 


73 0.6 N. 


1.79 


1.88 



With respect to the intensity of the horizontal needle, it will 
be obviously subject to different laws, because it will be less 
as the dip is greater, and greater as the general intensity is 
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greater. It follows, therefore, that the inteusity of the hori- 
zontal needle may be at its maximum, when the general in- 
tensity is at its minimum, and vice versa^ particularly in places 
where the dip is very great, because there a very few mi- 
nutes^ change in the dip will very sensibly affect the horizontal 
needle, while that of the dipping-needle will scarcely have suf- 
fered any perceptible alteration. Irregularities in the horizontal 
needle will therefore be much more conmion, and more appre- 
ciable, in northern latitudes, than in places near the Equator ; 
while changes in the state of the dipping-needle will be more 
common in the latter situations than in the former ; all which I 
believe is sufficiently consistent with observations ; at least Pro- 
fessor Hansteen has recently shewn, that the change of intensity 
in the horizontal needle, between its annual maximum and mi- 
nimum, is much greater as the dip is greater ; and I thiiik it 
highly probable, if his observations had extended to places nearer 
th^ Equator, he would have found it a minimum in one place, 
when it was at its minimum in the other. 

It would, however, be endless to trace out all the circum- 
stances that might result in different places, by supposing that a 
higher temperature developed a higher degree of magnetic in- 
tensity. I shall therefore content myself with what is above 
stated, hoping that it will be sufficient to attract the attention of 
ol)servers to this probable cause of magnetic irregularities in dif- 
I ferent parts of this terrestrial globe. 
Woolwich, ) 
\9th May 1827. ) 

E&RATUM IK THE FORMER PAPER. 

For Professor Leibech read Professor Seebeck. 



Refutation of Mr Ivorjfs New Law of the Heat eoctricatedjrom 
Air by Condensation.' By Mr Henry Meikle. — Commu- 
nicated by the Author. 

It hen writing the articles on the relations of air and heat, 
inserted in the last Number of this Journal, I was not aware that 
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my previous labours on the same subject in No. II., had already 
set a-working the great powers of Mr Ivory. But, on perusing 
thfe numbers for February and March, of that valuable united 
journal Th^ Philosophical Magazine and Annals of Philosophy^ 
I found an attempt to bear down, not by rational argument, but 
purely by force of his own authority, all that I had formerly 
jiroved on this subject. I say proved; for, although Mr Ivory, 
throughout his recent papers, is at great pains to state, in the 
most pointed terms, the very reverse of what I had inculcated ; 
yet he not only does not combat my reasoning, but admits, in 
the strongest terms, nay, eulogizes, in one place or other of his 
paper, ail the data I have employed ; and every one who has 
but a moderate acquaintance with the mathematics, will see that 
the conclusions J have drawn follow as necessarily from the data, 
as those of any proposition in Euclid. A still more elementary 
investigation of the law of temperature in air, is given at. page 
336. of the last Number of this Journal ; and the same conclu- 
* sions may be legitimatdy drawn from the premises in various 
other ways. 

I did not expect that on this subject I was to be opposed by 
first rate mathematicians ; because such ought to see at once tlie 
truth of my conclusions, even although they may not admit my 
investigations to be altogether free from imperfections. Others 
are at liberty to withhold their assent, but men of science must 
give way, because it is not a mere matter of opinion. There is ^ 
no alternative, if the data be admitted. 

Mr Ivory's paper is entitled, ** Investigation of the Heat ex- 
tricated from Air, when it undergoes a given Condensation.'' In 
the Philosophical Magazine for July 1826, the same author has 
given us what he calls " The Laws of the Condensation and Di- 
latation of Air," &c. and which are intended to serve the very 
same purpose. They had been published two years prior to 
this, by that distinguished mathematician M. Poisson. But, in 
the present article, no mention is made of the old laws, far less 
whether they are now repealed to make room for the new. When 
an author presents the public with a view of any subject, differ- 
ent from, or directly opposed to, what he had formerly given 
them, he is not only expected, but bound, in good faith, to state 
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his Feasons for such a change. Our author, asvwe shall herfeaf- 
ter see, is blamable in this respect : . , 

After some introductory remarks which had been repeatedly 
given in his former papers, the pretended investigation of the 
new law proceeds thus : — " We must next inquire according to 
what law the latent heat accumulates when air expands. When 
ff mass of €iir, under a constant pressure, varies by th^ applica- 
tion of heat^ I a«.9um^ it aa an acknowledged prind^e, that equal 
quantities of absolute Tieat produce equal increments of volume.? 
Now, on this I need only observe, that asswned princi{^sf and 
ucJcnowledged principles are too often erroneous principles ; and 
it is the business of scienee to challenge the legitimacy of all such 
random' and gratuitous assumptions. 

In assuming this acknowledged principle, Mr Ivory has beek 
•forced to transgress the much more sound and safe prindple of 
Newtcm, — Tluit no more principles are to be admitted thtm wre 
necessary to solve the problem. Now, Mr Ivory knows very 
well, that I have repeatedly shewn that the problem can be 
solved in a most i^tisfactory mourner, without this assumed and 
acknowledged principle. Nay more,- 1 have shewn that it is a 
false and unfounded piindpie, as will farther appear by the 
perusal of this essay, which I hope will have the salutluy ^(^ 
of finally settling the true scale of the air-thermometer. 

Having thus noticed the loose hypothetical foundation of Mir 
Ivory'^s investigation, I shall now advert to its retn^kable inconsist- 
ency with his previously avowed doctrines. Thus, bis laws^or 
formulae given in PhU. Mag^^ July 18^4, page-O^, set no Bmit 
to the heat extricated from air by compressbri ; biit, as we: shall 
diortly see, he has now (y>nfined that rise of temperature witli. 
in a very narrow compass, and without assigning a sufficient 
reason for effecting such an extraordinary revdotibn in the um 
alterable laws of nature i In 18^5, the greatest cold- produced 
by the dilatation of air, could never descend below— ^448°. Fafir. ; 
but, under the new law, it Ts bottomless and unfathomable.^ 

• Bj looking into page 338, No. II. of this Journal, it will be found, tha£ 
though I had anticipated the scanty production of heat by the new law of con- 
densation, yet I did not then foresee, but doubted, its enormous frigorific 
powers. 
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In Jiily 1825, Mr Ivory was pretty sure that the value o( 

the fraction, which he now calls — , was J, and assigned a most 

absurd reason for it, as noticed in the last Number of this 
Journal. He also maintained, that it agreed sui&dently with 
the experiments on sound. In February last, he makes this 
fraction f ; in March | ; and, by this time, it is hard to say 
what may have, been its fate. But, at ail events, he avers and 
ininsts, over and over agmn, that it must be a con^ton^ quan- 
tity ; and he contends, with equal zeal, for the accuracy of- the 
law of Boyle. 

On these two points, viz. the constancy of the ratio <^ the 
spedfic heats and the law of Boyle, Mr Ivory and I are per- 
fectly agreed. They are the only data required for investigat- 
ing the true law of temperature in air, and from which it fol- 
lows as a necessary consequence *. However, when we reflect 
a little on the unstable nature of Mr Ivory'^s creed, it would be 
nothing remarkable, that, ere long, he renounce them both, and, 
as usual, without wasting time in assigning a reason. 

The fraction of which we were just speaking, is the excess <rf 
the specific heat of air under a constant pressure, over its spe- 
cific heat, reckoned unit, under a constant volume. From the 
many experiments made with the apparatus formerly described, 
I have found that fraction always so close on ^, that I expect 
this will ultimately turn out to be the true quantity ; and I 
think, the. circumstance of this value pointing at the existence 
of a repulsive force, between the particles of air, inversely as^the 
square of their distance, adds greatly to the probability f. It 
scarcely deserves notice, that the value of this fraction, as com- 
puted by Mr Ivory, from the experiments of Desormes and Cle- 
ment, was always .3492, till I gave the correct Number .354, 
which he has now got hold of. 

In the Second Number of this Journal, I instanced the para- 

* This law, it will be recollected, is, that, when the variations of the quan* 
iitj of heat in a mass of air are uniform, those of its volume, under a con- 
stant pressure, form a geometrical progression ; as do likewise the variations 
of pressure under a constant volume. 

t See last Number of this Journal, p. 391. 
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doxical drcumstance, that a correct result may sometimes be 
obtained from erroneous premises ; but fortune has not here fa- 
voured Mr Ivory with any such conclusion, nor saved him from 
announcing, as the result of his investigaUon, a proportion 
which, he says, " solves the problem,''* although it may not only 
be condemned on its own evidence, but it obviously involves 
the cmisequence, that aur, having the temperature of 32° F., 
can never by compression be brought to 212°,— a result noto- 
riously at variance with observation, which has never yet disco- 
vered a limit to the rise of temperature, — but a result, let us re- 
collect, which supposes the absolute zero at — 448° F. When 
would tinder kindle under the boiling point * ! Had the same 
air been rarified only eight times, it would have been cooled 
down to — 1228° F., or 780° below the absolute zero above men- 
tioned. A more extravagant inconsistency cannot well be con- 
caved, if we except the still greater cold attending a greater ra- 
refaction; and yet, according to the laws of 1825, the greatest 
cold could never reach — 448°. 

The proposition alluded to, and which announces Mr Ivory's 
new law, is this : ^^ The heat extricated Jrom air when it imder- 
goes a given condensationy is equal to \ths of the diminution of 
temperaiv/re required to produce the same condensatiouy thepres- 
sure being constant. 

But ance ignorantia legis nemini excusai^ I shall, for the 
reader's edification, present him with a comparison of the law9. 
Let a be the expansion in the volume of air at zero, for one de- 
gree of the thermometer ; r the temperature by the common 
scale, for the initial density ; and i the change of temperature 
on the same scale, produced by changing the density of the air 
in the ratio of ^ to unit ; or, ^ is the quotient of the density at 
the end oS the operation, when divided by that at the begin- 
ning. Then the old law of condensation given in 1825 is 



= li^(.»-l); 



*. According to the experiments of M. Gay Lussac, tinder or amadou be- 
comes ignited in air condensed into one-fifth of its bulk. But this, by the 
new law, only produces a temperature of 32* + 144* = 176** F., or 36** under 
&te hoiHng point ! 
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and the new law announced above is 

. \ + ar 3 e — 1 
-X s X - 



a 8 $ 

Two very different laws to be sure. If t = 32° F., and con- 
sequently a = ^th ^^ Fahrenheit's scale, we have, 

For 1825, T = 4«0*' (c^ — 1 ). 

For 1827, t - 180° x ^-=^. 

The truth of all I have alleged against the new law will now 
be manifest ; particularly, that the quantity i can never amount 
to 180° ; that is, the temperature can never, by condensation, 
be raised 180°, or to the boiling point of water. So that, un- 
der the new law, we need never attempt to. kindle tinder in a 
conden^ng syringe. 

If we compute the increase of temperature for a quadruple 
condensation, by means of the formula given in 1825, viz. 

we shall find, that the rise of temperature on the common scale, 
or the value of «, obtidned by puttmg ^ = 4, is exactly equal to 
the sum of the rises obtmned at two operations, taking an inter- 
mediate density. Thus, put ^.= 2, and find the value of i; 
then add this to r, and find a second value to i ; it will be 
found, that the whole rise of temperature is precisely the same 
in both ways. The character of the formula, therefore, re- 
mains unsullied by this test, though I do not mean to say. that 
this is a complete and positive proof of its correctness. On first 
seeing that formula ki M. FoisscMi'^s memoir, I tried iti by this 
test, and the result did not lower its value in my estimation. 

It is plain, that any formula which will not bear to be so 
handled, must be a m^re visionary shadow, self-condemned, and 
good for nothing. I therefore proceed to apply the same 
simple test to the trial of the new law. 

The new law of condensation is, of course, meant to be quite 
general in its application, — ^answering alike for all moderate 
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temperatures and densities. Let us see how it stands the fore- 
going test, of computing the rise of temperature due to a qua- 
druple condensation, by a single operation, and by two separate 
operations. At one operation, we have, putting 5 = 4, and 

r = 32»F.,.anda = ;jlg 

a 8 ^ 

Again, with ^ = 2, we obtain t = 90°. Adding this to ST 
makes the initial temperature r= 122°, and the formula, with 
i again = 2, becomes 106°.875 for the second value ofi. Hence 
the whole rise, computed at two operations, is 90° + 106°.875 
= 196°.875, which exceeds 135°, the rise at one operation, by 
the enormous quantity of 61°.875. 

A similar inconsistency will come out in whatever way we 
vary the trial, and whether we use rarefactions or condensa- 
tions. But I shall now apply a more obvious test. 

In the case just considered, air at the freezing point, or 32° 
F., had that temperature raised 90°, or to 122°, by having its 
density doubled. Now it is clear, that, if the new law were cor- 
rect, the same air, by having its acquired density halved, should 
just have its temperature lowered 90°, or from 122° to 32° F., 
being in every respect restored to its original condition. But 
if, in the above formula, representing the new law of conden- 
sation, we put T = 122°, a = -j-r-, and $ = ^, the depression of 

44o 

temperature is no less than 213°.75 ; and, consequently, the re- 
sulting temperature, in place of 32°, is 122°— 213°,75 = — 91°.75 
F. ; giving the monstrous error of 123°.75, just double of that 
in the former example. 

On the other hand, when the formula representing the old 
law of condensation is tried by the same test, not the slightest 
inconsistency can be detected ; because this is founded in fact, 
but the new law in fancy. 

It would be no difficult matter to apply both of these tests in 
a general way, by means of symbols ; but the above proof, I 
presume, will be deemed quite conclusive, land will be more ob- 
vious to a greater proportion of readers. 
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The absurdity of the new law ^condensation is ther^ore ren- 
dered evident to demonstration ; and, indeed, if we reflect for a 
moment on its ill^timate origin, we shall cease to wonder at its 
untimely fate. 

The result clearly proves what I formerly stated, tJiai it 
is impossible^ in the very nature of things, for the change of the 
quantity of heat in air to follow the change of volume under a 
constant pressure, if we admit the law of Boyle, and that the 
specific heat of air under a constant pressure, has to its specific 
heat under a constant volume an invariable ratio. So that, in 
spite of all Mr Ivory's analytical skill, he has allowed his pre- 
judices to run him into a most untenable delusion ; but having 
virtually renounced his former tenets, it is not very obvious 
what he can next embrace. 

Postscript — It will be found on examining Mr Ivory's pa- 
pers in PhU. Mag. for February and March last, which treat 
expressly on his new law, that no intelligible reason is ^ven 
for such a radical reform. This excited in me, and proba- 
bly in many others, no small degree of surprise. For every one 
would have naturally expected, that a most satisfactory reason 
for the change should have prefaced his first paper ; and since 
his article on Sound, in the Number for April, did not profess 
to treat of the new law, but is styled an " application^ of it, I 
never thought of searching there for what ought to have ap- 
peared so long before, and was foreign to the title. But since 
my paper on Mr Ivory's articles was sent away, I happened to 
look into his article on sound, and found a very brief and ob- 
scure bint that something of his in Phil. Mag. for June 1825 
wag liable to objection. At first, I thought it should be June 
1824, but afterwards saw that it must mean July 1825, and 
then perceived that such was all the explanation or admission of 
incorrectness we were to expect on this mysterious transaction. 
But this, after all, was an admission of error in a point where 
he was most correct ; and therefore really worse than no ad- 
misdon. Before, however, making this tardy and useless con-r 
fession, our. author tries to have MM. Laplace and Foisson first 
in the scrape, and prefers a charge against them, which, I have 
no doubt, he will discover to be without foundation, when once 
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his notions get right about the scale of temperature, and the 
laws of condensation. 

It will now be seen, that my not looking sooner into the PhU, 
Mag, for April was a matter of no moment ; and every one will 
be able to judge whether Mr Ivory has there redeemed his 
pledge of " clearing away all the clouds of obscurity," of which 
perhaps he had the best €hare himself. 



A Tour to the South of France and the Pyrenees^ in the year 
18^. By G. A. Walkee Arnott, Esq. M. W. S. (Con- > 
tinued from a former Number). 

XX AVIN6 provided ourselves with all that was necessary for our 
journey, we left Montpellier in the diligence on the 17th May, in 
company with our two friends MM. Requien and Audibert, and 
arrived very late the same evening at Narbonne. On our route, 
we picked up very few plants, partly owing to our observing scarce- 
ly any of interest, and partly to the difficulty of getting out of a 
public coach when we did discover any. About Beziers, we first 
saw Paronychia hispanica, DC. (Illicebrum argenteum^ Lin.), 
and Echium violaceum and plantagineum of French authors ; 
but I have very great doubts if the latter be the true E. plan- 
tagineum of Linnaeus ; for, if I recollect well. Sir James Smith, 
in the Flora Graeca, describes the leaves of the E, plantagineum 
as having strong lateral nerves, and covered with a soft pubes- 
cence. In the above two French species, however, which I 
consider as mere varieties of one species, the lateral ribs are by 
no means conspicuous, and the hairs are always more or les ri- 
gid. The description given by De Candolle in the " Flore 
Fran^aise'' answers well to the plant of Linnseus ; but it is only 
indicated at Nice upon the authority of Allioni, who may have 
confounded it with the E. violaceum *. 

• That which is indicated at Narbonne in the Supplement to the " Flore 
Fran^aise*', is certainly the same with ours. Mr Bentham (Catalogue des 
Plantes indigenes des Pyr^n^es etdu Bas Languedoc, p. 76.), also considers, 
what we found as mere varietie? of each other, but that each is the true Lin- 
nean plant : he further observes, that '^ when the plants grow close together 
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On the afternoon of the 18th, we made a short excursion to 
a small hill called the Pech de TAgnelle (la Nielle c^ some, Apd 
la Nivian of others), on which, and. in the plain betwi^ft it and 
Narbonne, we found a few rare species : some of these were in 
a good state, though many, on account of the extreme vdrought, 
which in a great mei^ure had destroyed the crops^ were too 
much advanced. Among those we secured, were Plamiago aU 
bicanSf two or three Medicagos, Paronychia hispanica, Sisym- 
brium cohtmna^ Sonehus tenerrimuSy Lonicera baleariea^ Dum. 
(with which L, implexa^ Ait. *, appears identical), Melica py- 
ramidaliSy of which JIf. minuta is merely a starved state ; Co- 
chrys Morisoniy Leuzia conifera^ Trifblium hisptdum^ and Za- 
chenalia serotina^ which form no bad specimen of what we com- 
menced our excursion with. Silene quinquevtdnera, and S, ce- 
rastoideSy were here so intermingled, that one feels astonished 
that they had ever been separated ds spedies : the petals emar- 
ginate or entire, the pubescence, and the absence or presence of 
spots on the petals, were marks evidently set at nought by na- 
ture, and of no use to any but a mere herbarium botanist or 
horticulturist. In addition to the above, we met with an An- 
themiSy perhaps A, incrassata^ Loisl., though in some points it 
does not well agree with his description. 

On the 19th, we traversed the Montague de la Cliape, which 
is calcareous, exceedingly arid and dry, and destitute of any 
kind of covering higher than a Cistus, On our route to it, we 

in a poor and arid soU, the radical leaves are early destroyed, and the stem 
becomes straight, and simple, especially at the base, forming then the E, trio- 
laceum of authors. When, on the contrary, it occurs in a rich soil, though 
Qry , with abundance of lateral room to grow, especially when on the road-sides, 
where it has been trampled under foot, its radical leaves grow to a great size, 
and its stem is branched from the base : it is then the £. plantagineuny 'The 
stifihess of the hairs varies much in both cases.'* To the above-meiiticmed 
" Catalogue," Mr Bentham has prefixed an accouptof our Tour to the Pyre# 
nees. As a translation of it will contain nearly all that I was about to say, I 
feel assured that my readers will excuse me for jiving one, instead of telling 
the same thing in different words. Much, therefore, I will translate, and where 
I have any thing to add, that he may have onutted, I shall do so : I shall also 
extend the botanical notices. 

* ThiB must not be confounded with L, implexa, Willd. which is evidently 
the same as L» etrusca, Savi. 
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met \ifith Fraiikenia intermedia^DQ^ the leaves of which* were 
covered with a Fuccinia^ which may be P. Frankeniasy Link *. 
Oa ascending jthe hill, we found in the clefts of some extremely 
rugged xocks some interesting, plants, but some of them too fi^ 
advanced :'r-^.82i^maa pereunUyMelka.p^ramidalis^ Fiptathe-, 
rum ccerukscensy Alyssum sfirwmmjDianihtta, P^^f^9 ^nd 
Lavatera maritimarVfere among, the number; and in the dry 
gjcaa^.turf near the summit, we discovered for the first time 
Medicagq leiocarpa^ nob. f This beautiful species is sufiruti- 
cQse, smooth and prostrate, and may have been long passed over 
for Trifblium casspiiosum ; the legumes are perfectly smooth, 
which^ with other characters, will at, once distinguish it from the 
closely rallied Jf. Jtt^ti^ico^a. From the point we found the 
abQ$re to the .Redoute Moatofieu, was a pretty long and tire- 
some vralk : the ground was extremely rough with stones, and 
we saw scarcely a angle plant that could recompense us. At 
the redoute we found the Viola^arborescenSy but so far advanced 
that .the cfqpsules had already burst vopen, and scattered the 
seeds^ From thence we kept along the sea-shore to the Isle St 
Lucie, walking for three or four hours of the hottest of the day 
on the broad sandy beach, without a single trace of vegetation, 
scarcely even were there any a^ee thrown on shore ; but we saw 
some ^idls of the Argoncmtce. On all this long track we did 
not meet one human being, except what constituted a large 
gioup employed in drawing their nets : they consisted of two or 
three men, and about twenty stout sun-burnt women, but all so 
dressed alike, en cuJotteSy that it was by their voices alone we could 
recognise the ffur sex. Little serves to amuse us, when we have 
nothii]^ else, and the above circumstance contributed in no smalj 
degree, until a multitude ctf /Sto^ic^*, and other maritime plants, 
presented themselves to us in the island oS St Lucie. Had a 
botanist been the first to discover this spot, he certainly must 

• Dr Greville informs me it is Pucdnia LychrUdearum^ Link ; but I do 
not know where that is described : it is certainly not P. lychnuHsy DC. 

"t* Although the legumes are smooth, or free from pubescence, they are 
nevertheless strongly reticulated ; so that I have to regret that our provi- 
sional specific name leiocarpa has been adopted by Mr Bentham in his << Cata- 
logue." - 
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have named it the Island of Statices :— iS";^. aristatay cturimUe^ 
JbRa^ diffusayJeruktceOf monopetala, oleifbHa, and reticukUa, ste 
mentioned as natives of it, and indeed we found all of these. 
Several EuphorbiaSy Astragalus massUieimSy Scarzanera par- 
viflora, and Juncus Gerardi (J. casnosuSy Bich. and Sm.), were 
among the others we gathered. In the evening, we descended 
along the east mde of the canal, and slept at La NouveUe, a 
dirty village, where we could scarcely get any thing to eat (not 
even fish), and dared not complain, the lady of the house using^ 
her tongue so nimbly as to keep us all in order. A bad sup- 
per and a scolding hostess were not sufficient inducemaits for 
us to remain here another day ; so the next morning at day- 
break we began our return to Narbonne. We examined all on 
the west side of the canal, and obtained better specimens of 
many species we collected yesterday. Passerina dioica here 
formed thickets, and in the intervals we observed some poor 
specimens of Evax pygmaus^ LafRngia hispanica^ BupUwrwm 
^ucum : of Tamarix qfricanay Reseda aJba^ and Donaa^mau-^ 
ritanicuSy we found a few specimens, besides several others of 
less note, that it is unnecessary to mention. Althou^ we had 
every reason to be satisfied with our excursion to this island, 
there is no doubt but one would more successfully viadt it, either 
somewhat earlier or later : the small plants, as the Evax and 
Le^ingiay had suflFered much from the heat ; and the larger 
ones, as the StaticeSy are scarcely enough advanced until the 
beginning of June. The Isle St Lucie was lately an island se- 
parated by the sea from a long narrow neck of land. Whilst 
they brought the canal, a branch of the Grand Canal of Lan- 
^uedoc, down this part, it. was no diflicult matter to complete 
the isthmus, and consequently make St Lucie a peninsula: this 
was done, so that it is at present no island, though still retain- 
ing its old appellation. We finished this excursion by retnm- 
ing by Capitoul, a small village on the side of the Montange 
de la Clape, where we expected to find the MractyKs humiMs: 
we were, however, disappointed, as we got merely one or two of 
last yearns stems, and some new ones scarcely emerged from the 
earth. Let those who can, visit this hill about the very com- 
mencement of May, and, above all, carefully avoid the sea-^ 
beach. 
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Betwixt Narbonne and Peifpignan, to which we now b^t our 
course, is an excutsbn of two days. The greater part of the 
first we spent in the neighbourhood of the old abbey of Font* 
froide, onoe a fine buildings though now the upper storey is con- 
▼erted into a miserable auberge^ and the lower into a stable* 
Paasing the villi^ of St. Andr^, we reached Donos, who^^ in- 
stead of spending the night at the village, we wei*e most bospi« 
tably recdved at the chateau^ the house of the proprietor of the 
estate. The first part of this excuruon was very ridi. Besides 
many species of small plants (among which may be mentioned 
PipiaShemm paradoxum^ Melica cUioitay Litfmgia hispanica, 
Briza mcmmUy Ctftintts ht/pocisttiSy Trifalmm Cherleriy and 
Tolpis barbata) which we met with on the hills about VaaU 
laurier, we found, in the wood of Fontfroide, a great variety of 
CisHy all of them in flower : here were Cistus aBmSy popuUfb- 
liu8 fiy monspeUensiSy crUptis (both with red and rose coloured 
flowers), bmgifblitiSy and several states of salvifiJiuiy cft perhaps 
hybrids betw^n that species and C monspelienris. The rarest 
of all no doubt was C longifolitcs i of this seldom more than a 
single plant is found at a time, which alone would lead to a sui%- 
piciott of its hybridity ; it may have sprung from the C, manS' 
peUensls and C. popidifolma, C. corbariensisy though indicated 
here, we did not meet with. This is perhaps another hybrid 
between C*. gaivtfijlim and C populifblms. De Candolle has 
made it, in his " Flore Fran^crise," a variety of C. salvifbUuSf 
and Dunaly in the *^ Prodromus," though he retains it as a spe* 
cies, places it close to that species. Its appearance is that of a 
small-leaved variety of C populifcika * ; but the peduncles ba- 
ring no bractese at their base, point out the propriety of DunaTs 
urangement, unless, indeed, it, as well as many other c^. the 
OMtftMS^ were to be turned out as hylnids, and left to the care 
of the flcmsts. In addition to those menticmed as found at 
Fontlaimery I ought to notice the HeUanikemum giMUum^ 
wlu€h here puts on so many appearances, that one at first would 

* Mr Beslham thinks thBtCcorbarietuit ariiet from the young ftutiuanii 
«hpotf of C. popu/ifiUtu beginning to flower, and that it is identical with thia . 
latter species (Cat p. 72.) 

APRIL— JUNE iSSt. t 
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im^^. th«y h§d foluid; aa many distinat ofiec^^ The timee 
|itin<apal yariatioaa were, however, that of H. guUatim I>md«> 
m.wl)idi> though the sterna be hirsute, the pedicels are genecal- 
ly glabrous; of H. erioeauion J}}xa.y in which the whole ptaot, 
Uie pedieeb uot excepted, is rough with white patent, bristly 
hairs i and, lastly, H* ptmctahwi Dun., of which the leaves are 
covered with a very short, thick, starry pubescence : these three 
states X believe to arise from the seed of the same plant. There 
is also little doubt but H. pku^agineum and H. inconspicu/um 
ax3e only varieties of H. guMc^him^ 

Early the next morning we quitted Dono^ and traversed the 
Low Corbi^res to Cascastel^ where we turned, and took a retror. 
grade direction by Durban and Villeseque to S^jean. In all 
parts of this route, we ware so fortunate as find our lately disco- 
vered Meikaffi leiccarpa ; and at Cascastel we even found m- 
other new spedes, M. reticulata^ nob., approaching M. tomata^ 
but differing by the l^ume reticulated, and furnished with n 
thicks bisulcated^ tuberculose margin. Astragalus pentagiottis 
and sesameuSf and Euphorbia lucida, presented themselves, but 
m small quantities. Makoma qfiricana was idso rare, but the, 
same could not be said of Convohndus atthadideSy which covered 
the ;^e of a hill nt^u: Durbtfn. In all the excursus we have 
made dnce our arrivid at Narbcnme, we have oocaflJonaUy 
tom^dpedmemsof Sippocrepis scarpiaides, Beq. a new specie^ 
not uncommon throughout the south of France, closely aUie4 
to H.. comosa^ but distinguished by the legume bdng more cy^^r 
lindrical» and nearly stnught, as in Ormthopus. 

We arrived at S^jean about nine oVIock, and intended to, set 
o£P by the night diligence for Perpignan ; but when it arrived 
about an hour after, there were only ivro vacant places. Two 
of the party set off,^ while the other two {pi whom I was ime) 
remained, resolved to watt fcnr another vehicle expected about 
dearen. It arnved^ and.we were fortunate, if I can apply that 
word to the being squeezed nearly to dcAth between two fat Spa* 
niards, wha alone seemed fitter for filling the wh<^ mierkur 
Am fin* <x;cupying two of the titree seats on one ride. Notwith- 
standing, the whole cargo arrived at Perpignan about four in the 
morning, not ten minutes after our friends, who had fared no 
better than ourselves. 
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On the ^ih, we miufo m excuniovi^to the bai^ksof theTes^ 
wher^ we found in very good state most of the plants in^catedv 
th^e, as Andryixfa lyrata^ LachencHia serotma^ and MeWotv^* 
graali^ Ci^^ laurifiJius was scarcely yet in flower. A* 
handscHPi^ Uue flowering Orobambe (O. comoscL, Wallr.?) abpot; 
th^ siz^ of O, .mqpTf was beie far from rare, growing on the 
roots €)i Artemisia campestris* 

The botanic garden is of little consequence; but there are 
nevertheless several scarce plants in it, habituated to the c^n • 
air« tSUmwn bonariens^ and ScTunus ijnclls^ were in the ut^. 
most li^uriance; there was alfio a fine tree of SiHUngia seb^, 
farm. The lecturer here has 200 fr. (about £ 18 Sterling) per 
annum^ with 200 more to pay, the incidental ex;penses c^: th^ 
establishment, as utensils, flower-pots, new plantss &c. The header 
g^ener is. better off: he has 400 fn ^ the garden, and 700 
for taking care c^ the pepinu^ or nursery, with which? howeveri 
he has to pay \^ assistanlis. 

The 26th, 27th, and 28th, we devoted to an excursion to? 
Collioure. On our way there, we gathered Vida perenniSf DO, 
Hffp^oum grandiflorumy nob., and several other good plants^ 
during the time that the diligence ascended the ste^ places pf 
the road. Where the regular road was under repair iQ one^ 
jdaee^ we were obliged to take another; and near the villa^ of 
Conieiile del Vercol, we observed a blue Iris on the right side 
of the road, whiph we supposed to be /. spuria. The whole 
summit of the hill above Collioure, between the road and the 
fiwrt, is covert with Scciynus grandyhrusy regarding whict^ 
De CandoUe tmd La Feyrouse have had some discussion. Al^ 
though De C^ndolle, whea.t^e,hi|d not se^i it, it n^verthelesfi^ 
appears to be the ^ue plant, ai^ a very distinct ^^ecies froi^ 
the other two, found in ^m;^. 

The next mprniqg we took the road to Bagpaob, and erelong 
found Asphodehis microcargvs and Oroixmche crimta^ Vir. both 
lately discovered in Corsica* Near Portvendres we observed in 
abundaivce JEuphorbia bivmbeUata^ Corynsphorw articuJakts^ 
AnffiyUms^ G^rmS^axid Qrobamfi^t fetida ; and at FauUilaa 
iMvaUra olbia. From Bagnols we ascended the banks of' ther 
river to Cancompa ; nor could our time be said to be lost, M^he^ 
we procured Briza minor and Tri/blium UguaHcum, Vitex 
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ogmM-cagtus grew every where about Bagnols ; but the most 
interesting plant in the whole valley was Gymnogrwmfma lep^ 
f^yUa^ Desv. The mosses were few in number, and not in 
very good condition. I was, however, enabled to recognize tttkt" 
tramia strieta^ Schw. by its single peristome. We ought lo 
have found Nonea hetea on the rocks about Co!lk)ure, and Are- 
naria peploides *, La Peyr. about PauUilas, but returjaed to 
Cfellibure without seeing either. 

On the S8th, having previously ascended the Montague Verte 
by N. D. de Consolation, and procured Mcdva Toume/brM^ 
JUium iriqueirum^ Medicago suffruticosa (a new and distinct 
variety) Cytisus tri/lorus and candicans^ we returned to Fer- 
^i^an. Thus finished this rich excursion r all the best plantir 
were in good condition, and instead of three, there would have 
been sufficient employment for eight days. The whole chain <^ 
the Alb^res must be stored with species of great rarity, and the 
northern must be even far inferior to the south or Spanish side, 
which we had not time to visit. 

^{h iffl^.— This day was Charles X. crowned, and conse- 
quently kept as a day of festivity. It is almost worth while to 
go to Perpignan to see their national dances ; and I regret ex^- 
oeedingly I can give no idea of them by description.- I shikH 
never forget when, as if by the touch of a magician, all the fe 
males were, at a particular part of the tune, seated on the shoul- 
ders of the men, and then put down agmn on terra firmOy 
die evolutions in the dance being uninterrupted. * In the aft^i^ 
dbon, a few halfpence and sugar-plums were scattered among 
the peasantry. The town of Perpignan is not handsome, bdt 
die promenades are fine. The features of the common people^ 
as may be expected from the greater heat, are much more 9war^ 
thy than at Montpellier : several females were almost black, aiid 
had ev^n the thick nose and lips of the African negro. - 

(To be continued.) ' '^ 

*^ f his, sa &r fVoio being tHe Ar, pepMdes of linnse^ does not et^l)e. 
kAg to the samemtuxal^Eder: it is a Hapmi or Pelffearptmi txat these genera 
ave etrteinfy not distiadu M. Gaj of Pam, who has gii^^^^e A^^msg^ 
from the Tocfo at Portvendres, named it Pciifoarpm pemkmdrum ^ it if doM^ 
iiS&^ to Ifoffea pofycarpoUkf. 
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Jcco^nt qfthe, interesting Works qf'Art laUly discovered in the 
, Ruins 2t* SelinuSi by two English Architects^ Mesp-s Haa:^ 
, jiris and 4ngeU. Communicated by Dr Tbaill of Liverpod.* 

JL,WO young English architects, Messrs JSarris and AiigeU» 
living come to Sicily to study its celebrated antiquities, a&eic 
long occupying themselves with those of Agrigentum, pt Sjrn^ 
cuse^uod Catania, turned their attention, in the winter of 18S8, 
Jtottbe remains of Selinus. ^ , 

. In excavating amid the ruins of two great temples in thi^ 
plaee, they discovered, on the steps of their fa9ades, several me* 
iqpes hrxdcen into a thousand, fragments, on which 'might be 
ir^oed portions of £gures in high relief, which inspired thes^ 
gentlemen with a strong desire to search for the remaindei:. ,,. , 
. 'They ap[died themselves immediately to new researches, apd» 
with great labour, collected many other fragments, which they 
sent, with the first, to Palermo, where they proposed to unit^ 
ibem ; anc|, if pos»ble, to restore to the arts works of such ines- 
^knaUe value. But pocn: Harris, infected by the mephiuc exr 
lialatipns of Jalico (the ancient marsh of Gronusa, against .which, 
HeocKrding to Laertius, the genius of Empedocles successfuPy 
iXVAbite^, but, unfortunately for the Selinuntines, without U^l^ 
i|]g success), died, lamented by all who knew his virtues and hi^ 
tfiiffV^. The task of uniting the fragments then devolved op 
Mf^jMprrowjng companion, who, for that purpose, CEMme. to tb^ 
:£af^ of ^cily, where he found the author of the present.ni^ 
ip^ii[^nted by the government to asrist him- f . : . ;f ^ 
. The learned gentleman, be£ore giving an apcount of thejff 
houi^ of that ingenious youth, and expressing bis pwn opixnop 
on the .works which they succeeded in restoring, conceived hiq^ 
aelf called on to offer some observations on the origin and vicisr 
situdes of the dty to which they had bebnged. Contrary to the 

'. ^^imdh^kfe t^.Wenxe4aoN^tai»a Histoid Sodetj,:^Ut^p)dl^^^ 
' ^^ Sigfite PtHn^PiMsi, who fanrpuUirinfed the teafsed vtemsiat wv i twe d ip 
th^p^Mieilt srttde.^ Itwaspriated^at Pakanuv in ldi4iin ^mot^sximKo mi^ 
iBpi^ eiitiUed, ** MswmUtielle opere di Stmkura uHmamente tettp^rU in Set^ 
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ofHoion of some, who suppose Selinus to have been founded by 
the Thoenicians, he uiclines to believe that it was founded by 
iheSicani : sirt)pbrting hi& o^iinion by the remarks of Dibdorus, 
that Dedalud, having come from Crete to Sicily, Q^ong before 
the Phoenicians, as is well known), built, in this city, a bath, in 
^hich was collected hot Vapour issuing' ftom the earth, and in- 
dudjng a soothing pleasure in the human frame. In Selinus, 
-iitiiong other very ancient edifices, was a celebrated tetople'of 
Jhipher Agorsus, before the altar of i^rfaich, according to HWo- 
dotus, Eurleon was slain, who unhappily aspired to become a 
fyirant, after having earned the divine title of tib^t^tor. But 
i^v^ry vestige of this temple had disappeitred fbr many i^es; 
ftnd it would seem, perhaps, a hopeless task to discover it. 
Three very andebt temples, of moderate ^ize, have tieen dis- 
covered on the spot now occuped by the citadel ; and three 
others of a posterior age, but of more amj^e dimensions, at the 
place called The PUlars of the Giants^ about a mile from the 
dtadel. None of the second group could be the temple of Ju- 
piter Agorseus ; none of the first had been conjectured to be so. 

The six temples are all'buSt of a Eftiell-limestone of the ter- 
tiary formation, like those of Sjrracuse, bf Agrigentum, or of 
Segesta, and have ornaments 'of a granular limestone «f the se- 
condary formation. The fiagments of the metopes, coitipoi^ 
of this la^t material, idmost all formed part of a sctilptured^frieeie 
in the middlemost temple of the first group ; and iM)me of them 
1)^longed ta the central one of 7!^ Oiafiis' PWars. The tnrtEunips 
(Fesserst), found in comnderkble number between the *riespec- 
tive triglyphs, much facilitated a knowledge of the consecutive 
disposition of the metopes^ and, consequently, -(thanks to the 
'drawings which the two TlngKsh artists made on the sp^) to 
thrir recomposition. 

The work was commenced by the reunion of the 'm^jtdpea of 
ihe temple of the citadel. Of the ten "which originally esdiied, 
they iiave succeeded incoming 'three nearly entire, "Vts* ' tno wh , 
the 7th, and dieSdi, each 4 feet 9} -faadies (EUgfoh uieaaire) 
in latitude, and 8 feet 6^ inches broad. 

In each are ihreejtgures^ representing a mythdbgicdisufcject, 
♦* a circumstance worthy of notice,'" says the author of the me- 
moir, ^^ since no more than two figures have ever been observed 
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0IV the metopes of ftttj temple hitherto ^tiioovered.^ In die aacdi^ 
(^hk(h he describes with ks eompanieiis), he believes that' he h«s 
feodgnised the edueation of the Sidlian Baodius, die sob of Ja- 
piteir and Ceres, more aodent than ike Thcban offq[»ing of Ju- 
piter and Semele. This he eruditely deduees lirom many dreum- 
stances, and espedolly fiom its affinity with another group as- 
^bed to Fdiydetes ; which, accc^ding to Fausatuad, was to be 
seen in the temple of Ceres at Ath^is. In both^ the youi^ 
Bacchus is placed between two goddesses, his mother, and his 
aster Proserpine. The only peculiarity in our sculpture is, that, 
assisted by his mother, he stands in die act of curbing four horses 
yoked to a rustic car ; an unequivocal symbol of agricukural 
cpoNttions. The seventh metope af^iears tathe audiw still more 
easily explained. He does not heifttate to find here delineated 
the moment of time in which Perseus^ sustained by Minas^a, 
under a human form, cuts off the head of Medusa (guilty of 
having profaned the temple of the goddess by the seducdon of 
Neptune), while from the Mood of the wound, Pegasus is pro- 
duced, whom the dying female presses to her bosom as part of 
herself. And, lest it may be objected to him, that the Gergon 
is not recognisable, as she wants the characteristic of snaky looks ; 
he answers, that the first who gave her this attribute was ^s^ 
chjdus, who was several ages posterior to the sculpture ctf which 
he treats; so that this characteristic may be considered in some 
degree as modem and arbitrary. Indeed^ he ronarks, diat die 
beautiful and unfortunate young woman is also represoited 
with the long and natural tresses on an ancient Etruscan numu* 
ment, made known by his countryman Micale in his history *; 
as likewise on a valuable coin, which Eckel attributes to Popu- 
looia ; Castello to Camarina ; and ^ich he believes to have be- 
loved to Sehnus f . 

In the eighth metope, which is better preserved than the last, 
he recognises Hercules Melcmpygesj either from his black bul- 
looks, or because he carries on his shoulder, aj^nded to each 
eKtremityof the qiear, the two brothers Passalus and Arche- 
mon; who were induced to betray him whilst he slept. This 



* ^< Italia avanti il Dominio dei Romani." 
t Otsia delle Neiaohe nere che porta in ispalla,'' &c 



Digitized by 



5y Google 



109 Aceumttt afthfil/fkmti^g Wot^j^Jbi : 

Momrdt witb the my tturfo^ of the statue ^recicd by tbfinpr Qmu' 
TfaeniKqyylfle, in grateful ackoowledgiiQtot of hie bayiiig .6{Hl|if4^ 
4ieit lives jurtly forfeited by th^r crime; and with^ the pictuf^j 
JOD two Greco^Sicilian rases ot great jEmtiquity, ont seen by ^ 
audior in Palermo^ the otha: at Girgenti. 

• To fiad on three oonsecutive metopes the actions of three sons 
of Jpve engraven ; and to know that the andent Selinus^ wto% 
tbwe was a temple to Jupiter Argors^us, occupied the ate <>f dnr 
citadel of Selinunte, gives probalnlity to the idea, that th^ mer 
^pies bd<»}ged to that temple. In like manner, says the audior^: 
we £nd the war oi the giants sculptured on the fafade of jth« 
temple of Olympian Joye at Agrigentum. In one of the Xym* 
pims c( the Parthenon at Athens, we behold the repi^senlation 
of the birth of Minerva ; and in the other, her contest with Nep^ 
tune. Thus, in the facades of the most celebrated temples of aii^ 
iiquity, were represented deeds relating to the divinity wor- 
tsbipped within. 

With respect to the middle temple of the group of the PiUars 
rfihe GiantSy {to which none can compare in size, except ihstiof 
like Agrigentine Jupiter,) not having succeeded in piecing any 
of its met^opes, it becomes difficult to decide what subjects diey 
reiHresented. Each of them contained no more than two figures, 
seemingly of warriors and women intermixed. Hence the authiM*, 
jafter an examination of numerous fragments, is of opinion 
that they rep-esented JmazonSyand has proposed as aquestion, 
ifhether the subject might not be the invasion of Attica by those 
heroines? 

The metopes of the temple of the citadel evince, from the 
rudeness of , the back ground, and of the most elevated parts o£ 
the sculpture, no less than by the hardness of the figures them; 
selves, an extreme antiquity. The Hercules Melan^pyges alone 
is somewhat less rude ; and one can perceive that it unfoUs the 
germs of the successful efibrts at perfection which the artttf 
sculpture was then making. Certainly the horses (a pbenome* 
vm which each may explain in his own manner) are most beau^ 
>iful, not only relatively to the human figures, but absolutely ; 
and on sering them, we are inclined to refer them to the perfec- 
tion of the art. 
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in pefleeting oti the very remote (Higin of Selmuis and the 
restimUances in the abore n^ntioned sculptures, to those of the 
elorly Eiruacan aiyte^ we could believe them, says the author^ 
aho the production of an EUruscem chisel. 

This opinion, he adds, will appear less imfurobabl^, if we re^ 
fleets that the SicuU^ from Italy, came to take possesion of the 
idaod, to which they gave their name, about 300 years befbre 
the Greeks, and might have brought with them the arts whiA 
then flourished in Btruria. Yet, still it would not be erroneous 
to* attribute a Grecian ori^n to the sculptures, if it be true, as 
celebrated scholars have maintained, that the Etruscans l^uned 
the arts from the Pelasgi or the Tyrrhenians. Hence Winckle- 
inan recommended monuments of the most andent Etruscan 
style, as the only remains which could give an idea of the ear- 
liest specimens of Grecian sculpture *. 

Of the Phoenicians, the author thinks it unnecessary to say a 
word ; because they did not found a single town in Sicily ; be^ 
cause they had no connection with it, but for a short period ; 
because they had no intercourse with the Siculi, but as traders ; 
because, when they came as allies to the Segestans, Selinus had 
already existed for ages ; because they did not cultivate the fine 
arts ; And because we pbssess nothing of their works, but a few 
rude coins. 

With regard to the sculptures of the temple of The PiUars^ 
the author remarks, ^' There can be no doubt that they are 
the producticais of a Grecian chisel.*" From their style bemg 
quite similar to the marbles of JSgina, sculptured about sixty 
years before the time of Pericles, we not only discern (in oom- 
pariscm to the above mentioned sculpture) a great progress tn 
the art, but a high d^ree of perfectioni The drawing of the 
figures is correct and elegant, the heads beautiful and attractive, 
the forms rounded, the action simjde and natural, the drapery 
c&posed in compressed and parallel folds, with mudi graceful- 
ness, the shadows as well as the lights, distributed in soft gnidflk 
tionv Another characteristic excellenoe of these figures, ob- 

* Tb« jnptke of this remark has aince been conirmed by the discovoy of Uie 
^gina marbles, in which Uie style is exactly what has been hitherto called Etms- 
cao» forming the long lost link which connects the stiff outline of Egyptian art 
with the perfection of Grecian sculpture— Tr. 
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aerves the author, is thdr being in »iich bcdd iwUef, that the 
great^nt munber t<Mich the ground ^ly in a'fewasobtod'pdttts. 
rFrom '^& it is evident^ be ^idds, ^dNU^ when tbey mme cxecdfeBd, 
already long experience bad taught^ that, in rdievos €Kposed to 
tiiet>peii ah* *, the detaching of the figurea conlvibutes much to 
the distnictnesB of the groups, and to the harmony of the gene- 
ral effect, l^eir a&ecution, he adds, is in every respect ivoi^y 
<ef the sdiool Which peceded that of Phidias. 

We have before us a letter of Sig. Hittorff, written firom Se- 
Jinunte, SOtb December 1888, to the ^tor of the Journal of 
ArtS'in Stuttgard, which seems to confirm the above remarks. 
;it^is to be ^regretted, that the theatres of TaarmiJia and Cata- 
nia^ and the tenqoles of Girgenti, had mot left Idhsure to the Gear- 
man artist to enjoy his visit to Paknno, and to follow, as dis- 
4xyverer andiUustntor of the metopes of Selinus, the imfortu- 
4Mte Harris, on whose memoryrhe bestows a tear, which we hive 
|)lcasure ia recording. 



'On tike Magnetic InjUwrnet^ ike Hea^ praktced iy ike S^btr 
Bm^^ S^c. By Mark Watt, Esq. Membar of the Wjema- 
,rian Society. Communicated by the Author. 

-lILs. the curious and din^^ified pbenomenadkdosedby jseoent 
investigations iato the laws tof laagnetbrn, ^ and the ddKcate ini- 
livesBiims of which th^ are susceptSd^ have become: oljgeets of 
gm^ifA' interest; pefhapsii riiort> statement of. a few experi- 
'meiit6niade'<m'themi^giiettcneedklast springiandsumi^ in 
liie I«le ctf W^t, may not be unaecqarlable. 

A 'magnetic aeedle of about three mdieft long was used, aad 
^was'suspended by ta hair, which h1i%6lHn.a^atand, and^ sur- 
-roftnled by a sheet of pasteboard, to iproteet itrfiromiany dight 
ewrait of 4ttr>that might ^pass through the room. The needle 
gavesittriilar iifdications;to another, ^whidiwas^ boxed in. the imkuH 
^ray. 

It is generally supposed, ^at'when amagnetic^nr'is'^laced 
■' " I ■ I ■ I I I ■ ■■— i^— i^N— , , I, 

* Che ne rilievi da esporn in camiio aperto U distaceo 4eUe figuK. 
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free totxKyve, k ts' not ^A\y iptefenvA (Vom e^bckig tiie "iftfla- 
efice tf liiat'taM^* yMch odff^ H to r«6t fMOfallel mtk tte^al^ 
lii^ie ti^tfridistn i ^thotigh the intermediate t)6dy tsihrald te aip- 
^ItoS dose to th^ bar^^i-)io 'body hit^^poned at ^diiilMlic^ (if 
nM iitti^acttvcf)^bavii!tg any influence ob it whaterer. Hbuod, 
that, by coating the needle with bees-wax, or *][iut%y)< rtti^dlree- 
ftv* ^wet'^ight be variously modified ; and that, 'l^'mHlung 
the cdsititig fluffiicieiMJy thiek, the pokrity of the needle mi^ 
he so'fiir counteracted, as to produce for the time a total -eessft- 
lion df its acftion. The magnetic bar, however, which Was sus- 
pem^ted and'baknc^ from the centre, gave some indications of 
its polarity, though Immersed in' the midst of about a pound of 
putty ,-'^ proof, amongst many, of the subtilty of the magnetic 
Md. 

A needle traversing on a pivot is of course utifit for sueh 
trids ; but when the needle is suspended horizontally 'by a hn- 
man bim*, ^ntt the other end of the hair ^ed to the top of a 
glass-bell by a little wax, or suspended in any other way, it' in- 
dicates much slighter influence than in any other situation ;> and 
a human hair doubled will support nearly ^%tfas of a pound, a 
horse-hair one pound avoirdtipcHs with ease, and, if' loaded, by 
degrees considerably tnore. 

I gradually increased the ihii^kness <^ a layer of bees^-wtax 
around ^ liusp^nded needle^ covering both tlie poks ; and I 
perceived, diat, as tfie'thiidltAess of iiie coaljfng wa^ flugm^ntetfl, 
ih&*ncNrth pcdeof the needle seemed to shew greiit^ tendeney to 
move westward ; and| with acoa^gof waxofnboutl^nidhrlM^ 
Hm^ter, the needle pomted N. W. for 6evc9*al hours, 'and in^die 
eourse'df^some days went back to N. N. W., where it remained 
^^mbst stationary. I repeated this estperhnent several ianes, > 
with tfeoriy ^e same results. 

*f 'tisoTe]psated the experiment with tmother snntt magnetic 
bar of about S inches long, and Jth of an inch in breadth and 
thidktiesB,inAking'die needle and bees-waac swim in a karge ba- 
im of water. I incased the iieecUe in a- pound of -teeiiUvaXy 
ttdung it^Hlto a cylindrical shape, of half a ibot iongand %in- 
dies in dilntttiler. If the ^souUi'pole of die bar wasqdaeed to- 
ifi^ricdnnhttMihy it turned' round* tfaepound of wax witkeaae; 
tft^AlirKeii H>1becAme steady, it pointed several dq^nees mbre to 
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tbe westward than the oommon compass needle. As the ten- 
dency of the north poles of these magnets was to verge towards 
tbe west, in the direction of the variation^ when placed, under . 
these circumstances, it seems to favour the idea that the cause 
of the variation is distinct from the law which gives to the mag- 
netic needle its polarity. 

It appears that, when the magnetic needle finds itsdf in what 
may be termed a new situation .in reqpect to the influence that 
may affect it, a connderable time is often necessary before it can 
adjust itself to those alterations, making sufficient allowance fpr 
the time it woidd take to settle, when any way set in motitni. 

This is exemplified by fixing two magnetic bars on the 
drcumf^ence of a circle, at the distance of 90^ frcmi each 
other, the circle being suspended by a hair from the centre ho- 
rizontally, and balanced so as to move round easily ; and the 
two north poles of the bars placed outwards, and the south poles 
pointing to the centre of the circle, in the direction of the radii. 
If the north pole 61 a powerful magnet is jJaced between the 
north poles of the bars, at the distance of two inches on a sepa^ 
rate stand, they commence to vibrate, and tbe alternate repuU 
oon of the magnetic bars by the third magnet, causes the drde> 
to oscillate for nearly half an hour ; ^nd, when it ceases, the re- 
pdUng magnet, if the needles are equal in power, will be exact- 
ly between them. If one is stronger than the other, the stax>ng- 
est wUl be farthest off. The same phenom^on would take ]daoe 
in an inverse ratio, if an attracting magnet was introduced 
bMween the bars; the strongest resting nearest the attractor. 
This is too refined an experiment to be shewn^ by a conmum^ 
magnet, but is exhibited by considering the north pote alarg^ 
magnet. If we place two magnetic bars across each other ra^ 
right angles upon a piece of cork, swimming in water, the 
strongest needle wUl rest nearest the north, if alike *eqindistmir 
ffomSL 

' Though the pcfindng of the needle was altered by its beii^ 
surrounded by wax, it did not lessen its sensitnlity to th^ ppwi^ 
of other attracting bodies ; but seemed, on tbe iDcnatrary, tiith^ 
to increase it, by leaving it more free fiom the influence of the 
pc^' attraction. One object I had in view, by diminidung the 
polarity of tiie needle, without interpooing any other attracting 
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body^ wa$ to observe what influence the sokr rays mig^t exert 

I exposed pieces of tin, zinc, copper, and sealing-wax, tq the 
rays of the sun for two hours, and, being considerably h^ted 
by this means, they sendbly attracted the magnetic needle,^ pro- 
ducing a variation of a few degrees. When heated by the fir«, 
they had no effect on it. The copper and sealing-wax appear- 
ed to possess the greatest power of attraction. The rays ii the 
sun, as far as I could judge, when passed through a lens, caused 
a variation of two or three degrees. And it also appeared to 
me, that, when the focal rays were passed through different co- 
loured glasses, and made to impinge on the side of the wax sur- 
rounding the needles, that they had different effects on the op- 
posite poles. The blue rays formed in this manner, seemed to 
attract the south pole, and repel the north. The blue and vio- 
let ray produced a variation of several degrees, when directed to 
the south pole. 

The rays of the sun, whether undivided or separated by the 
prism^ do not appear to exert their influence long on the mag- 
net, in producing a variation not above a minute; and this 
arises, I suppose, from their coming into close contact widi it ; 
and from their being so suddenly generally diffused over the 
whole needle. It requires favourable circumstances to observe 
the effect cf these delicate influences ; and I should feel indebt- 
^ to any one who would try these experiments^ with powerful 
lenses, to attempt a farther illustration of them. 

When the magnetic needle is surrounded with wax, or glass, 
and made to swim on the surface of water, it moves to much 
gentler impressions than when placed on a pivot. The wax al- 
so prevents the rays of light from coming into such full contact 
as when the needle is uncovered. A shade should be* thrown 
over one pole, when the other is made the subject of e^qperiment. 
And the vessel ought to be large in which the magnet swims, 
ebe it will not rest in the centre, being attracted to the edges ; 
and it should be marked at the bottom, to enable the observer 
lo detect the motions erf* the needle. 
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List tf Rare Pkmts which have Flowered in the Rcytd Satanic 
Garden^ Edvnbwrgh^ during the bist three months; with' 
a DescripHan of several new species. Communieated by 
Dr Gkaram. 

10th Jmw 18«7i 

Loddig. Bot. Cab. t. 384. 

A. hmaki ; phjllodiis fidcatis, basi vix attenuatls, oblique mucronatts, iini- 

phvllodios sequantibus; capituUs numerosioribus, paucifloris; ncnribus 

DcsciuPTJOK.-.-'S'Aru^ free ffrowiog^ Branekep scattered ^reacUng* skivr . 
der, smooth, angularr PhvUodia&ica.te^ mucronate, glaucous, l| inch 
l<ttg, i of an inch broad, haying a distinct single rib not qidte in the 
centre, reins very obscure ; as the branches spread out neam tt right 
angles, the phyllodia on the lateral branches turn towards the upper 
st£, but on the upxifidit shoots they imread on all sides. Fidimdm axil* 
Ury, about the lengUi of the phjUocua, sometimes a little longer, often 
rather shorter ; peScels simple^ Flowers capitate, capitula numerous on 
each peduncle, generally four ^wers uft each head,. Cafy9 5>^yVv 
lous, phyllse oyate, pointed, adpressed, corolla 5-cleft; tube campa- 
nu^te, Umb spreading, s^ments lanceolate. Stamens very numerous, 
filaments yerj slender, anthers rounded. Stf^le longer tlian the filar 
ments ; germen lateral ; the whole capitulum of a deHcate and beaut^l 
yellow colour. 

Seeds of this very el^;ant spedes were received from Mr Fr»ser ^m New 
Holland, under the name of Acacia acinadfoUa^ in 1821. We have re^ 
marked, as. stated by Messrs LoddigeSy that it never pvoduoes firuit is 
our greenhouses. 

Acacia mucronata. 

Banksia inte^rifolia. 

Br. Trans. Linn. Soc voL x. p. 208. ? 

DsscRiPTioy.— 7Vt«nAr«rect. ilarir dark and cracked. Bfmu!^a%^f^ 
erect, ultimately spreading, covered with soft, ydlowish pubescence when 
young. Budski whorls, but generally all, excepting one or two, abor- 
tive. Leaves petiohUied, sub verticell^ or scattieined, Sgulate, coriujeous!, 
dry, stiff, undulated, green and naked above, below covered with white 
tomentum, through whk^. many small . reticulated 'v^ini appear, when 
youn^ covered with yellow tomentum on both sides, sinuato-serrate^s 
occasionally entire, serratures mucronate, middle rib prominent beBnd. 
FJatffens terminal, head .2.^ inches.long, lesa than half the length of the 
leaves, which are generally crowded at its base. Caipx silky. 

We have a plant wmch has not ^et flowered, but which I can consider 
QV^j a vari^y, which, ia more vigcpeus i|ft U^ growth, the trunk swoUep 
into Joints, the branches more erect, the leaves more decidedly verti- 
celled, more of them en^e^ and many of them lanceolate, having evident 
nearly transverse pxUxmy veins, th0 pub^ccfice Qt^ the young ^ho^ts 
being red-brqwn. 

BiUaedn-om seeds sent by Mr Fraser frmn New Holland in 1819. 

Cactus faeptagonuSi ' 

Cycas circinalis, mas. 

This plant, whose stem is 44 feet high, nearly cylindrical, and 6 inches 
diameter at the base, has flowered for the first time with us this 8(uing. 
Its appearance differs from the figure given by Achille lUchard, in the 
catkin bdng sessile, cylindrlcSl, less compact, the scales much diorter, 
more dilat^ at their outer extremities, j»o as to give them a delttnd or 



Digitized by 



Google 



Dr Grajian^'s 'Xi<^ qfBare^ IHmU$. 175 

almost halberd duipe, and their beaks, ^re nearjhr equal to tl^eir own 
length. The anthers are crowded on the lower side of tliM^ sodes, and 
are generally connected in threes or fours. 

Dracsna obtecta. 

B. thieekk^ ait)orea, foliis hmceolatis, acutis mutieis, bam^atatiS) ccinfertis, 
planis, panicttla tenainali compodta, foHa superiora- sequmli, eoogesta, 
ramis elongatis^ ascendentiSj noribus spar^ bracteis integeniims, su- 
perioribus minoribus. 

Bescriptiok. — Stem round, searred by the separation of the- leaves, 12 
feet hi^ Leaves crowded at the top, and would probably have re- 
mluned on a great part of the stem, had they not be«i cut off for 
want of room, lancemate, acuminate, but without muero, attenuated 
towards the base, but then dilated^ and stem clasping, thkkened along 
the middle, nerves numerous, slender, parallel ; a lai)^ bud is form^ 
in the axil of each leaf, but proves abortive, excepting near the top, 
and at the period of flowering, when several offsets s^t the leaves, 
in the axils of which they spnng, and pusMn^ throu^, appear on the 
lower side. Panicle terminal, large, crowdec^ compound, scarcdiy ex- 
ceeding in height the tip of the upper leaves. Braetea situated at 
the or^in of each branch of the pamcle, resembling miniature leaves, 
quite entire, becoming smaller and smaller upwards in the panicle: 
at the lower branches of the panicle tha« are two, one large and 
below the branch, the other much smaller and above it. Flowers ses- 
sile, numerous, scattered, and hi^^ly perfumed. Corolla 6-parted, re- 
volute, afterwards approximating at the apex, and withering. Filaments 
subulate, revolute; anthers small, green ; pollen yellow. Germen oVate, 
green, trilocular; style somewhat tapering upwards to the 3-cleft stigma. 
Every part of the flower except the germen and anthers pure white. 

This plant was raised from seeds sent by Mr Fraser in 1820 from New 
Holland, without name, or any statement of the particular district from 
whence it was obtained. It grows vigorously when placed in a large tub 
with rich soiL The specimen which nas flowered was at first kept in the 
stove, but for two years has been in the greenhouse. A specimen pluit- 
ed in the open border is scarcely alive. 

Drjas integrifoUa. 

Uparia sphserica. 

■ ' ■ villosa. 

Lpmatia. longifoUa. 

M^nolia cordata. 

iflowered in May on the open wall, in a sheltered situation. 

Omi^nthus pc^ulifolius. 

O. pupuli^ku^ frutex erectus ; oaule deliquesc^iti ; foliis sparsia, deltoi« 
decM^omboideis, acuminatis, integerrimis, subtus albidis, maipine cal- 
losis; stylo bifido, scwmentii revoluti% stigmatibus terminalirais obli- 
quis, germine knticuEiri* 

Dssc|UFVioK.*HS<i«in^ erect, rounds red on -the side next to the light, green 
and 8p<^tted with fed on- the othc^, about seven feet to the first branches* 
Bratukes proceeding from a point, equal in aize, and leaving Jio leading 
shoot, every ' subdivision takiag place in the same way; nupber of 
branches proceeding from one point various, but very oommonly three. 
Leaves soft, pendulous, deltoideo-riiomboid^ with ^ red «aUous e^, acu- 
n^natc^ upper surfkce bright green and-di;dl, lomer white; while. decay- 
ing ^e wh<^ becomes beautiniUy red ; midcUe r^ red and strong, with 
many oblique straight veins proceeding from it to the edge of the lea^ 
and united by many small transverse^ somewhat reticulated secondary 
veins. JVfJsfe-red, somewhat channeled, nearly as long as the leaf, ha- 
ving a concave ^land projecting forwards from its pomt <^ union with 
the leaf. Buds mclosed in large, pointed, convolute sheaths. Racemes 
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tennlnal, nodding. Fhwen monoecious ; female flowers at tlie btM» 
male flowers towards the apex of the racemes, and much more nume- 
rous ; female flowers solituy, male generally three together^ both pedi- 
celled, but the pedicel of the fenude rather the loi^r, and lengtitenhig 
stUl &rther as the fruit ripens. BractetB at the base of both, rouiuled,l£ 
glandular. Calipe in both flowers diphyllous, Iddnej-shaped, emdalty 
in the male, entire, ^andular, caducous in the female flowers. Siigmmim 
two, terminal, oblique, round, slightly bordered, green. StyU divided 
to about two-thirds of its length, segments revolute, green, their upper 
sui^ace covered with a reddish, glandular excrescence, which is conti- 
nuous from the one segment to the other, and broader than they art. 
Germen lenticular, more rounded as the ffuit advances to ripeness, hi- 
valvular, bilocular, loculaments with one seed in each, dissepiment con- 
trary to the valves. Seed* oblong, flattened towards the dissepiment, from 
the ui^r part of which they are suspended : outer coat bard and dark, 
white and shining on its inner sui&ce ; embryo straight. Male Jiowen 
compressed; eiameru six ; anthers geminate ; JUamenU united at the base. 
This plant Lb a native of New Holland, from whence we received it by the 
kindness of Mr Fraser in 1824. It sprung from seeds sown among 
earth in which growing plants were imported. It has been always kept 
in the stove, though it will probably thrive in the greenhouse. I am 
indebted to Dr Hooker for pointing out to me the description of the oe- 
nus by Adrien de Jussieu, in his accoimt of the EuphmUaoem^ a work I 
had not before seen. The form of the stigma and the germen are di£. 
ferent from the accoimt and figures given by that author ; the leaves 
are scattered, not alternate, and I have not observed that in our |danta 
the male and female flowers are ever on^distinct racemes ; yet I cannot 
at all doubt that the present species belongs to the genus OaaUmihut, 

Oxalis bipunctata. 

OMpunctata; scapo multifloro, petiolis vix longiort, compresso, petiolisque 
pubescenti ; fbliis tematis, foliolis rotundato-cbcordatis, subtus pubescen- 
tibus, supra subnudis, petiolis cylindraceis ^ sepalis obtusiusculis, apioe 
bimaculatis ; staminibus 6, stylos superantibus. 

Besceiptiok. — Leaves bright green above, paler (occasionally purple when 
young) below, very slightly acid, all radiod, temate, leafets broadly oh- 
cordate (1} inch from base to apex, 2} inches across), pubescent on the 



lower side, veiy sparingly so on the upper, ciliated, middle rib promi- 
nent below, and giving on two strong arching veins on each side, those 
nearest the base being generally branched on their outer side. Petio^ 



round, 5 inches long, pubescent, hairs spreading and lax. Scapee nume- 
rous, pubescent like the petioles, and rather longer than them, slightly 
compressed, somewhat irregularly divided at the top, but generally inio 
three branches, which are sometimes again divided, though most fre- 
quently the flowers proceed directly from their extremities, on long, 
round, spreading pedicels. Pedicels of the bud nodding, of the fruit re- 
flected. Bractea at the primaiy division of the scape a diort entire 
sheath, at the secondary divided into small leafets, placed one on the 
outside of each pedicel. Calp^f green, with a few adpressed hairs, leafets 
lanceolato-elliptic, with narrow membranous edges, each having two ob-- 
Icmg, approximatinff orange callosities on the outside of the apex. Ptf- 
kdsulac and veined, subspathulate^ truncate, unequally crenate at the 
afex^ spreading. Stamens 10, 5 shorter and 5 as mudb longer than the 
styles ; filaments colourless, united at the base, and above the union 
hury ; anAers yellow, cordate, attached by their backs to the filaments^ 
Gerwien nearly smooth, green, divided into 5 obUmg lobes^ each contain- 
ing several seeds ; ^les 5, stout, nearly coIourlMs/hairy ; j^sMis lobu- 
lar, deep green, prqjecting between the longer filsonents. 
The plant flowered abundantly in the stove of the Boyal Bota^i<i Garden, 
Edmburgh, in April and May 1827, but has not mroduced seed. Boots 
were received in 1823 from Mr Hkrris aC Rio de Jaw^ros by Captain 
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%j^nimfa% «f Mt-Majesty's Packet Semoe ; but otber q>ecimen8, whldi are 

\ '■ '€i%tremeiy similar, were in the colleGti(m before, though it is not known 

- ' .from wh^ce obtained. These diflfer from the plant described, only in 

havii^ the back of the leaf more reticulated, the anthers paler, and the 

diorter stamens equal in length to the styles. 

Pasdflora alata, rar. pedunculata. 

I have already noticed three varieties of this beautiful species cultivated 
in the Botanic Garden at Edinburgh. The present was raised from seed 
brought by Captain Graham of his Majestv's Packet Service frmn Rio 
de Janeiro in 1823. It is as handsome as the finest of these, and in fi>- 

* liage very much resembles the var. insiffnis. It is, however, easily dis- 
tinguished from all the others, by the peduncle being equal in lei^th to 
the petiole ; by the bracteae being very large ; by 9ie stipuke Iwvinff 
one or two teeth on one side ; by tne nectaries being rather shorter, and 
opening wider. 

Penasa imbricata.* 

P. imbricala ; foliis rhombea4>vatis, acutis, integerrimis, quadri&riam im- 
bricatis vel patulis ; ramis tetragonis, decussatis, floribus terminalibus ; 
bracteis paucis, nudis, coloratis, sagittatis, folio minoribus ; ladniis co- 
rollse obtusis, medio plicatis. 

J^EacBXVTiov -^Shrub erect, bark brown and cracked ; branches numerous, 
decussating, ascending, four-sided. Leaves sessile, rhomboid-ovate, co- 
riiiceous, somewhat pointed, decussating, generally spreading on the 
branches, imbricated towards the flowers, n2ced on the back, middle rib 
distinct, with a few obscure lateral veins. Bractea few, sagittate, with- 
out dlue, coloured. Calffx diphyllous, s^ments liiiear, coloured, alter- 
nating with two hastate bracteae nearly on the same plane. Corolla rose 
coloured, tubular, tube Arrowed, inflated at its base, tapering somewhat 
to the throat, less than double the length of the calyx ; Hmb 4.parted, 
s^ments rounded, with a sUght point m the centre, folded back in the 
middle, about half the length of the tube, and slightly contorted. Sta- 
mens 4, alternating with the segments of the corolla, and attached to 
the throat ; filaments subulate, coloured ; anthers large, cordate, as long 
as the filaments ; pollen yellow. Germen 4-lobed, 4.celled, pointed ; stifi 
terminal, 4-sided ; sHgma capitate, 4-comered. 

Raised from Cape of Good Hope seeds, kindly communicated to the Royal 
Botanic Garden, Edinburgh, by Mr Alton, in 1823, and kept in the 
greenhouse. 

Primula longiflora. 

Psidium chinense. 

Sterculia Baknghas. 

Strophanthus divergens. 

, S. difoergens ; frutex erectus ; ramis oppositis, patentissimis, foliis oppositis, 
lanceolato-oblongis, nitidis, stipuus paryulis, acuminatis, intra axillari- 
bus, pedunculis terminalibus, dichotomis, segmentis calycinis bracteis- 
due erectis, subulatis. 
S. Qlchotomus ; fi chinensis, BoU Reg. t. 469. 

. DCSCB.IPTIOK.— -With us a shrub of nearly 2 feet high, and probably ne- 
ver free growing, erect, and certainly in no degree sarmentose or climb- 
ing. Branches numerous, and spreading at right angles. Bark brown, 
aim thickly sprinkled with light colotired warts. Leaves crowded on 
the extres^tiei of the branches, suberect, on short petioles, opposite, 
lanoeolato-obloi^, or sometii^ies inclining to ovate, shining, having a 
' strong middle r%, and strong nearly transverse veiiis uniting m arches 
.neiu:. the edges of the leaC mucro v^y small.. iSHpula very amldl, 
pokktfid^ one at each 4de of the axils of the leaves. Peduncles termi- 

^ * nal, once, twice, or rarely ol^er dlchotomous: often three buds form 
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at the end of the peduncle ; the central one first i^panda, and tfter- 
wards the others in successlom but not yery Irequently two at, a tune, 
unless the peduncle is more frequently divided. Bnaotea subulate, one 
on the outaide of each pedioeUftnd about half its length, deciduous; 
two similar but smaller bractese are placed opposite to e^ other, about 
the middle of each pedicel, and firom the axils of these, other flowera 
push, or proTe abortive. Calpx 5-parted, segments green, subulate, 
erect, and very similar to the bractese. Corolla funnel-shaped ; tube cy- 
lindrical, and nearly twice as long as the calyx ; fawe campanulate, crown- 
ed ; corona of 5 biparted blunt white teeth ; limb cut into 5 linear s^- 
ments (about 2 inches lone) : in the bud, these segments form a long 
twisted beak, but afterwards spread wide ; colour of the corolla yellow, 
streaked and sprinkled with red on the inside of the throat and base of 
th^ lacinise. Filaments gibbous, adhering by their backs to the tube of 
the corolla, and, as well as the inside of the campanulate portion of the 
corolla, hairy ; anthers sagittate, adhering to each other and to the stiff- 
ma, each terminated by a long awn. Germen round, lobular, green ; st^ 
stout, cylindrical, white ; stigma angular. 
Seedling plants were received several years ago from Yalleyfield, the seat 
of Sir Robert Preston, but their history could not be ascertained. Have 
been kept in the stove, and flower freely. There is a specimen in the 
Banksian herbarium, which, from my own recollection, I would luve 
said is not named, but marked from China ; but, according to the Bota- 
nical R^;ister, it is there considered a variety of iS*. dichotomusg and as I 
took no notes when I saw the specimen above two years ago, i£ is pro- 
bable I am wrong. It must, I think, be considered speciflcSly distinct. 

Trixis auriculata. 

T. ituriculata ; fruticosa ; foliis sessilibus, auriculatis, pubescentibus, sub- 
tus tomentosis, sparse denticulatis, paniculis axillaribus terminalibus- 
que, divaricatis, paucifloris. 

Description. — SteM woody, round. Sarh brown, cracked. Branches 
green, woolly, flexuose. Leaves scattered, at length revolute from the 
apex, sessile, winged, lanceolate, ciHato-denticulate, pale green, densely 
pubescent above, covered with yellowish short tomentum below, glu- 
tinous*, vAngs rounded, quite entire, stem clasping, at first spreading, 
flat, afterwards revolute in their edges. Peduncle axillary, generally 
supporting three flowers, round, about half the length of the leaves, 
spreading, and afterwards divaricated. Pedicels spreading, at length 
divaricate, as well as the peduncles pubescent, and one of the pedicels 
generally provided about its middle with a small ovate leat Pe* 
duncles, pedicels, and reflected calyx, become brown, and long remain 

< attached to the plant. Flowers nodding; calyx persisting, calyded, 
cylindrical, ereen, of 8 equal, linear-lanceolate keeled phyUa; calycle 
persisting, of 5 or 6 unequal, lanceolate leafets, spreading at the apex« 
one often approaching in size to the calyx. Corolla white, pubes- 
cent on the outside, oilabiate ; outer lip much the largest, reflected, 
its edges involute, apex 3.toothed ; inner lip revolute, cleft to its base ; 
faux inflated; tube curved outwards. Anthers brownish-yellow, ex- 
tending from the throat to the stigma ; spurs^ two from the base of 
each anther, somewhat waved, nearly as long as the filaments, near- 
ly colourless ; filaments inserted into the upper part cwf the tube. jS%- 
ma cleft, revolute, yellow ; style tumid at tne base, and slightly swell- 
ing towards the stigma, nearly as long as the outer lip of the co- 
rolla, white. Seed long, pubescent, surmounted with a little s^readiiur 
saucer, the edges of wmch support the pappus^ and Uie style is kiserted 
into a little elevation in the centre ; ptOescenee tubular, and yielding 
from its extremity a transparent fluid. Pappus seo^e, yeUow, hair-like, 
rough, reaching to the limb of the coroUa. Receptacle sul^ilose, pitted. 

This ^ant was received in 1824 at the Royal Botanic Garden, Edinbuigh, 
frt>m M. Otto, Berlin, under the name of Perdicium brasiUffue; but I 
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entirely agree with Br Hooker that it is a new species, and I adopt tiie 
specific name which he suggested. Has been kept in the stove. 



In the last Number of this Journal, I described, under the name of Euo* 
nymua Moandens^ a species which I believed to be new. Its close re- 
semblance to E, eehinata of the Flora Indica was apparent ; but I was 
led to suppose our plant different, from having received it from the Bo- 
tamc Garden at Calcutta imder the name which I adopted, and from Dr 
WaUich having stated as a character of his E. echiniUa^ the transverse 
veins of the leaves. Dr Hooker, however, has since then obl^f^glj 
compared specimens which I ^nye him of our plant with specimens of 
E. echmata sent to him by Dr WaUich, and he assures me they are pre- 
cisely ttie same, the veins of the leaves being oblique in both. The 
spedfic name of eehinata must therefore supersede that which I had 
adopted. A figure of the plant will presently appear in the Botanical 
Magazine. 



Celestial Phenomena from July 1. to October 1. 1827, caJdu- 
laied ,/br the Meridian of Edinburgh^ Mean Time. By 
Mr George Innes, Aberdeen. 

The times are inserted aooofding to, the Civil reckoning, the day bq[lnning at midnight. 
—The Coi^unctloos of the Moon with the Stars are given in Right Aaeeruion, 
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Times of the Planets passing the Meridian. 
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Proceedings of the Wernerian Natural History Society. 
(Continued from the preceding vfk. p. 391.) 

1827, Feb. 24. — Professor Jameson, P. in the chair. — The 
Secretary read a communication from Mr David Don, on the 
epedes of Rheum which affords the rhubarb of commerce. This 
has been ascertfuned to be the Rheum Emodi of pr Roxburgh, 
— ^the B. australe of the Flora Napalensis. (See preceding vo- 
lume of this Journal, p. 304.) 

Mr John James Audubon of Louisiana, being present, read 
an account of the natural history of the Rattlesnake, (Crotalus 
horridus), illustrated by a very beautiful drawing of the animal 
sufPering the attacks of mocking-birds.-: — [This interesting pa- 
per is printed in the present Number of this Journal, p. 21, 
et seq.l 
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At this meeting, a series of models oX sailing vessels of dif- 
ferent descriptions, employed in the Chinese seas, was exhibited 
and explained by Professor Jameson. These models were 
wholly the workmanship of native artists, and regarded as very 
faithful representations. 

The first part of Sir William Jardine and Mr Selby's work 
on ornithology, large paper copy, coloured, was presatited by 
the authors, and thanks voted for the same. 

March 10.— ^Professor Graham, V. P. in the chair.— Dr R. 
E. Grant read an account of the Paca of Brazil, Coelogenus of 
M. Frederick Cuvier, and shewed preparations of the most re- 
markable parts. 

The Rev. Dr Scott of Corstorphine then read im essay on 
the substance called^w^ linen in the Saci-ed Writings, proving 
that it must have been cotton cloth.-^[This learned e^say will 
be found in the present Number of this Journal, p. 71 ^ et seq,'\ 

The Secretary then read a communication from the Rev. 
William Scoresby of Liverpool, F.R.S. L. and E., and foreign 
member of the French Institute, containing some strictures on 
Dr Latta's observations on the Arctic Sea and Ice.-^— [This pa- 
per will be found in the preceding Volume of this ' Jourmd, 
p. 382.1 

Professor Jameson then read the following conununica1ion« : 
1. A notice by Mr Trevelyan regarding the cockles smd to 
exist in a living state, at a great distance from the sea, in York- 
shire, and which he considered as probably cmly the Tellina 
cornea. % A i^ort^paper by Colonel Silvertop, on the effects 
likely to be produced on the lead trade of Britain, by the ^reat 
importation of Spajoish lead, and proposing to interdict the im- 
portation of lead-mine machinery into Gibraltar, fix>m whence it 
uniformly finds its way into Spain. 

The Proj^ssor then exhibited and described specim^s of fos- 
sil fishes collected from quarries in Caithness, by Mr Sinclair ; 
and likewise some specimens of the fossil fishes of Yoricshire, 
collected by Mr Witham of Lartington. 

March M, — David Falconar, Esq. of Carlourie, V. P. in 
the chair.— -Dr R. E. Grant read a memoir regarding the ana- 
tomy and mode of generation of Flustrae, illustrated by prepa- 
rations and drawings.— [The first part of this curious and inte^ 
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ratiiig {Mqper is printed in the {Mresent Number of this Journal, 
p. 109, et 9€q.'\ 

The Doctor likewise read a notice on the existence of ciliae 
in the young of the Buccintim undatum. Purpura Lapillus, and 
some othar molluscous animals ; and also on the mode of gene^ 
ration of the Pontobdella muricata of Lamarck. 

A beautiful model of the tigress and cubs at present exhibit- 
ing in Edinburgh, was exhibited to the meeting. 



SCIENTIFIC INTELLIGENCE. 

CHEMISTRY. 

1. Brome in SaU Springs. — ^Professor Stromefrer has de- 
laeted Brome in the mother-water of the Springs of Luneburg, 
Pyrmcmt, Hdd^, and Sulbeck. He also detected it in the 
water of Ae North Sea. ^ 

2. On the Tctste of Arsenic. — ^At the trial of Mrs Smith tot 
pcnacming her servant, held in the Justiciary Court here in Fe- 
bruary last, the profes^nal gentlemen, who were examined, 
differed as to the taste of arsenic. It is singular, that a difference 
of opinion should exist on a fact of so much importance and ap* 
parently so easy to settle ; yet this is not the first occasion on 
which sdentific men have differed regarding it. On referring 
to systematic authors in chemistry and medical jurisprudence, 
it will be found, that ars^c is invariaUy«aid to have an acrid 
taste. But it is well known that systemadc writers are too i^ 
especiaUy on points apparently so simple and trivial, to quote 
from one another, without perscmal experiment. And, accord- 
ingly, when a reference is made to such medico-le^ authors as 
have written ^ecially on arsenic, or to the evideroe of persons 
who have taken it when administered with articles of food, 
we find that some say the taste is sweetish, others that it- is 
first sweetish and then acrid, others that it is sw^etidi aiid 
add, others thai it has no taste at all. The natural in- 
ference is, that the taste, whatever it actuaHy is, must be 
wesk ; so that, in fact, the poison may be swallowed without^ 
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any taste being perceived. We hare been Hifonaed bj^-Dr 
Christison, Professor of Medical Jurisprudmce in this UnWer- 
aty, that, in reference to the evidence of Mrs Smtth^s trials ^ be 
has recently made some experiments on the subject, and that 
others have been made, at his request, by Dr Duncan jitti».y -and 
Dr Turner and other two gaitleroen ; and the following is the 
general reeult :— The quantity of the solid pcHScm tasted, varied 
from two to four grains ; and the duration of the tasting from Inlf 
a minute to a minute and ahalf. Two only thought they peromved, 
towards the close, a very faint sweetish taste; the rest declared the 
powder to be tasteless. As to the solution, its taste af^ared to 
most to be very faintly sweetish. What may be its taste, when 
allowed to pass to the root of the tongue, it is not easy to de- 
termine, as the experiment, made with a sufficient quantity, 
would be unsafe. But it has certaiilly been swallowed without 
the person remarking any particular taste at the time ; and the 
most common account has been that it tasted sweetidi. The 
particulars may be seen in a paper in the Edinburgh Medical 
and Surreal Journal for this quarter. 

8. On the Preservailve Power of Arsenic over the bodies of 
persons poisoned with it. — This property has been introduced 
for the first time to public notice in Britain by the evidence 
on the trial of Mrs Smith. Tt appears from the reports'trf the 
medicid gentlemen employed on that occasion, that, in the body 
of the person poisoned, although it had b^n three weeks faiiried, 
and the external parts were a good deal decayed, the stomach 
and intestines were in a state of very high, if not jperfect, preser- 
vation ; so that the diseased appearances, caused by the inflam- 
mation which the arsenic excited, were quite distinct. It farther 
i^ipears, that very little difierasce took place for three weeks after- 
ward. This i>r6perty has been for some time kno wn^ in Germany. 
On several oRamons, the bodies of persons poisoned with arsenic 
have been found after three, five, six, seven months, two years, 
two years and a half,* converted externally into a species dT'^di- 
pocirous matter, and the stomach and intestines firm, flexible, 
reddish, or as if they had been pickled ; and. the appearances 'of 
disease, cau^ by tlie arsenic, were often as distinct as in a re- 
cent body. Dr Christison has collected several of these remaric- 
able facts, in the paper already refeiTed to. The following are 
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th(Er most Taluable> because they are die reoidt ei exftfess eSpui. 
ments ; and, in one set of them, comparative experiments wefte 
made on ammals not poisoned with arsenic. In dogs poisoned 
, with arsemc, and buried for two months^ the flesh and alimeneary 
eanal were found red and fresh, as if pickled ; and, though the 
.cellar in which they were buried again was flooded tot m^ 
^JKionths after,, the intestines were eventually found entire and 
j^, while all the soft parts of dogs killed by blows, by corrottve 
sublimate, or by opium, an4» buried in the same place^ were ccuv. 
verted into a greasy mass ^. Another experimentaliBt, Dr K^h 
of Konigsberg, buried, in February, the internal organs of a 
man, who had died of arsenic, and whose body had remamed, 
without burial, till the external parts had begun to decay; and, 
on examining the stomach and intestines,^!;^ months afterwards, 
he found that tbd hamper which contained them was very rotten; 
but, <^ that they had a peculiar smell, very different from that of 
putrid bowels,"—" were not yet acted on by putre£eiction>^-«> 
.'^ imd were still as fresh as vihen they were taken from the bpdy^ 
and might have served to make instructive preparations.*^ Nny, 
" they had lost nothing of their colour, glimmer, or firmness," — 
f ' In the stomach, the inflamed spots, seen ori^nally, had not dis- 
a^qpeared ; and the small intestines showed, in some {Jaoes, spots 
of inflammation, with the redness unaltered f." In consequence 
c^ the preservation of the body, arsemc has been detected in 
Germany j^^r/^m mofn^ks iifter interment. It is proper to add, 
that arsenic does not always act as an antiseptic upon the bodies 
of those poisoned with it. The circumstances under which it 
does act have not been determined. 

4. Observations ofi Iron hy M* Ant Muller. — (1.) Cast Irw, 
Isti Iron is capable of forming two distinct combinations with x»ur- 
bon ; one, in which there is little carbon and much iron, the car- 
buret of iron (protocarburet) ; another, in wl^Si there is much 
carbon and little iron, graphite (percarburet). S(2, Cast-iron is 

* Neue Entdeckungen betrefiend die Kennzeicben der Arseaic-ver- 
^ung. AugU8tin*s Bepertorium fUr die offentliche und gerichtliche Medizin 
Li. 20. 

t Hufeland'8 Journal der praktischen Heilkunde, XIX. iv.iii, and XXII. 
1166. 
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i^tiAiog fEhe than k dombihtttion of pure iron iAd carburet 
The grey kinds contain also graphite. S. In our high iur- 
naees, Ae ironi^res cdtnt&enc6 with bdhg deoxydised; the re- 
gidas of ircU prei^trtiy <^omlmies with' carbon, and continues to 
do so^ ftslong as drcumstances permit it. This operation of re- 
dtietion is-acoompaiued with the formation of enamel, wfaidi has 
a particular influence over the quantity of carbon which the 
eafet^mm may contain, accordbg as it is produced more or less 
Ta{ndly, is in greater or smaller quantity, more or less Titrified, 
liquid or thick, iEind, lastly, according to the nature of its com- 
ponent prindples. 4. In ' the cast-irons which have but little 
carbon, the affinity of the iron for that substance is too strong 
t6'8lk>w it to separate and form graphite ; suck irons, therefore, 
temain white, even after a dow refrigeration. In those cast-irons 
iirinch^are rich in carbon, on the contrary, diat substance isepa- 
rates daring the sofidification of the iron, and forms graphite, the 
-partSdes of which, in intimate mixture with the rest of the mass, 
ghre^the iron a grey fracture. A sudden refrigeration not allowing 
litis successive formation of graphite, always occasions a white 
-fracture. 5. There are substances which, united with iron^ pre- 
sent tliis separation of carbon under the form of graphite, such 
us phosphorus, sulphur, the metallic bases, the earthy oxides, 
find oAer metals, especially manganese. In this case, the cast- 
iaN>n, which contains as much c^bon as the greyest iron,^and e!v6n 
more, preserves the fracture white, even afler the i^owest and 
best conducted refrigeradon posnble. 

•fK.) Pfire Iton.-^^Forged Iron. Forged iron is conadered as 
ptffe iron contaimng fordgn substances, especially cai'bon, in 
too -small quantities to alter its properties. It is the properties 
moreorkss noxious which these substances communicate to it 
which *form so many varieties. 

'(!}.) Steel.— i^ chemical composition appears to be identical 
with that of white cast-iron ; that is to say, it is formed of pure 
iren> carbon, and a third body, such as aluminium, silicium, 
manganese, &c., which renders stable the union of the carbon 
and iron. The difference between the white cast-iron and steel, 
appears, according to Mr Muller, to reside only, in the mecha-, 
meal arrangement of the molecules.-— ^nno/e^ des Mines 18S6. 
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MIKBAALOGY. 

.5. Optical Property <^ 2>k;Aroi^.rr-Tbb nuiieraly whidi is 
interesting^ not only on. account of tbe different cojours. it>ex« 
hilHts in common, light, hut also in pdansed %hvhas b^a^ 
founds by Pxoiessc^ Marx, to posseaiv like toiuaiialine^ theparow 
peity of polarising light itself. 

6. IlmenHe qf SUberia is Polygmite. — Among the n?in<nral» 
brought froQL the. Urals, . Professor Eup&r of Easan observed 
one which he at frst.topk for tantalite, but afterwai^ds ascerw 
tamed to be a particular species, to which he gave the i^ame 
Ihumte^ from the Ilmen mountains in the Urals, where it oc- 
curs. The following are its characters :— ^C<dour blaek,^ streak 
brownish. Occurs massire, rarely crystallised, in variou^y mo« 
dified, oblique four-^sided prisms ; therefm^ belongs toihe pi^ 
niatic senes. c^ Mobs. Lustre on the fracture shining' and 
imnoua;.fracturie condioidal; no cleavage visible ; frag<nent& 
shai|>-edged; (^)aque ; hardness ,=: 4.0 ;. specific gravity :=;r4»7& 
*— 4.78. .Eupfer is now disposed to conmder this mineral as 
ide&ticiil with the polyj^te of Berzelius. 

7. Scheereritey a tiew Mineral Species.'-^yYiVA minend^ 
which belongs, to the inflammable class, occurs near taSt.Gal-, 
lien> in Switzerland^ in a .bed of brown coal. It was sentfio 
Professor Stromeyer, by Captmn Scheerer of St' Gallen. It 
is.found in loosely aggregated, whitish, feebly shining, pearly 
crystalline grains and folia, that generally occur in nests in. 
bn[>wn coal. It is rather heavier than water; does not fiael 
greasy, is very friable, has no senidble taste ; in die cold, and. 
^ven by friction, exhales no particular smell, but by heating, 
gives put a feeble aromatic empyreumatic sipell. It melts, v^. 
readily into a colourless liquid. It becomes fluid at 26" B. In, 
this state it resembles a fatty oil, penetrates paper in the same 
manner, but the spots or stains thus produced, disapp^r on the, 
paper being heated. The melted mineral, on cooling, cry^ial- 
Uses into four-mded acicular crystals. It inflimies in a platina 
^qpoon, held over a spirit of wine lamp, and bums with a feeble, 
aromatic-empyreumatic smell, without leaving any imduui^ 
The preceding, and other properties, as given by Stromey^, , 
go to prove, that Scheereiite, like the Naphtaline, is a bbiary 
tom|>ound' of hydrogen with carbon. 
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8* On the Coal-Jield cf Brora in Suthedand.'-^wt active 
and . intelligent friend, Mr Miirchison, Secretary to the* G^ 
kgieal Society, m a paper lately read h^re the Greological 
Shxaety, gave an interestii^ account xjX the Coal-field of Brom, 
in Sutherland. Having, several years ago, examined the Bitura , 
district, yre can bear testimony io the accuracy of the following 
detaib of Mr Murchison :— ^ The Brora coaLfield fomlisapart 
of tlie deiNMits, which on the sduth«east cioast of Sutherlandsliire 
aoeupy a tract of about twenty miles in length, from Goli^ 
to the Ord of Caithness; and three miles in its greatest 
bKfldth ;-— divided into the valleys of Brora, Loth, andNa- 
vidale, by the successive advance to the coast of portions of the 
adjxamng mountain range which bounds them on the W. and 
N.W. The first <rf these valleys is flanked on the S.W, by hills 
of red conglomerate; which pass inland on the N.E. of Loch 
Bn>ra, and give place to an unstratified granitic rock, that forms 
tbe remainder of the mountainous boundary. With a view-to 
the comparison of the strata at Brora with those of En^and, 
the author had previously exaimned the N.B. coast of York- 
sldre, from Filey-Bridge to Whitby, oompridng the coal-iS^(<rf 
tbe Easteam Moorlands above the lias. The highest beds^ at 
Brora con^t of a white quartzose sandstone, partially overlaid 
by a fisi^le limestone, containing many fossdls, — ^the greats num- 
ber of which have been identified with those <^.the calcareptis 
grit beneath the coral rag ;-— and along with these Mr So^^erb^ 
has discovered several new speaes. The next beds, in a de^ 
jBe^oiding order, are obscured, in the interior, by the diluviute 
iAsidk is generally spread over the surface of these valle^s^ but 
are exposed on other places on the coast ; and they €on»st of 
sMej with the fossils of the Oxford day, overlying a limestone 
resembling combrash and forest^marble, the latter associated 
with cakiferous grit. To these succeed other sandstones, and 
slM^es containing belemnites and ammonites, through which 
t]ie.diafl of the present coal«>pit is sunk, to the depth of neai^ 
^^l^t^ yards below the levd ci the river Brora. The priimpal 
bed.of ooal is three feet £ve inches in thickness, and the mpf 4ji» 
aaafDdycalcareous mixture of fossil sbelk, and a con^>ressei| -as- 
semblage of leaves^ and stems of plants, passing into the:coa} '\U 
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self. The fossals of thb and die sKperior beds are identical for 
the greater part, with those which occur in the strata above the 
coal in the east of Yorkshire; and,- c^ the whole nuoaber^ of 
spedes eoUected by the authcM:, amounting neal'ly to fifty, tW€K 
thtrds are well-known fbsi^ls of the oolite ; the renuuad^ be- 
longing to new species represented in the last numbers ijf th^ 
Mineral Condiology. The plant, of which the BrcMra ceal ap^ 
pears to have been formed, is identical with one of the most dM-* 
raeteristic vegetables of the Ycnrkshire coast, but d^ers ess^? 
tially from any of the plants found in the coal measures beneath 
the new red-sandstone : It has been formed into a new genus by 
Mr Konig, and is described by him in the pesefot memmr, mn* 
der the name of Ofwylogonat%im. The author, therefcHre, OMk 
siders the Brora coal, from its associated shdls and pianes^ aa 
the equivalent of that of the Eastern Mo(»'lands (^ Yorkahii^ 
At Loth, Hdmsdale, and Navidale, shale and sandstcHie ovetlie 
cakareous strata resemUing ccnubrash and forest-marbky mA 
these are, in many cases, didocated, where they are in ccmM^ 
with the granitic rock, and distorted where they apfxtiadi it; 
The base of the entire sedjes above mentioned is se^ at low w»4 
ter on the coast near the north and south Sutors of Cromarty, 
where the lias, with some of its characteristic fosnls, is observdble. 
resting upon the sandstone of the red oonglomerate,-*-the ktldp 
in ccHitact with granitic rock. On the north-west coast of Sc6t«^ 
Imid, several members of the ocdiuc series, with their peculiar 
orgamc remains, were recognized, by the author in the Ides of 
Skyej- Pabba, Scalpa^ Mull, &c. A short sketdi is givm of die 
geognostic relations of the schists and sandstones of Gaithness^^ 
some of which are probably referrible to the new red sandstone ;«*r? 
some of these beds resembling the copper slate of Thuringia(, and 
its associates ; whilst the fossil fish recently dfi^covared at Banms^ 
kiric, though the species is new, appear to belong to the same 
family with those of Mcmsfeldt, in Germany. The pape^ oen^ 
dudes by adverting to the support ^ven by the prec^mg fiEi^a 
to the great importance of zodogical evidence in the id^itifi^a^ 
tion of distant deports: — since the existence in the tK»til^ 
Scotland, of a large portion of the oditic series of Engfamd, ha& 
been demonstrated from the a^eementof cH*ganic reiiiBitti^!.ri>4 
thongh the Ddinendc^i^l chm*ac|;jersof the beds containing' th»^ 
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190 Sekmiyk Inttmgmm-'^^Gh^^ 

folntis iott !peirfept)y dntittet^at th^e exlreiiles of th^ ti^ct throng 
wbieb the 9tmtft «jfe disliibutecL 

9. On the Disiributim of Livifig imd Ftmil IHatM, — 
Count Steinberg lately read a iDemoir hetare the Bohemian 
So<3ety on some 'peculiarities of the Bcdiemiaii Flora, and oH the 
climifttie distribution <^ the plants of the former and the pre^ 
sent' world. No remarkable variety would be expected in a 
country like Bdiemia, whose highest; mountains are^ more than 
100 fiuhoms below the snow line of its degree of latitude, whose 
low lands do not descend to the sea coast, an^ whose Flora ocm- 
tains little more ibsA 1800 species (^ vegetable produetiiHis ; 
yet Bcdiemia, winch is ignvircmed by {nimitive mountaini^ e^ii^ 
faks many peculiarities both in the mineral and v^table ki^g;.. 
dema In the deep viflleys in the vicimty of Prague, the Pod- 
babadndtbe Scharica^cmtl^ limefone wallsof the trismskiocv 
mountains ^hich intefsec^ the Beriucn^r^ •cirde^ particularly at 
EiurlsteiU ; and on the ccHii^inoiintains of the ^arcle of Leitine-. 
rizy there are. plants whidi must be ccmsideifed a»:omaniei^ of 
the Eun^iean Flora, and the^pbenRcxnenaa^e$pond with what 
haa been frequently wit^iessed wd expressed, ttui^t bs^ that the' 
forms of plants depend, pc^y pn the chemioal nature of the soil 
in which they gtow^ and^ in a jE9qre general view, on tfiejclimatic 
l^tk>HS,'arinng &ota the 0per4a.tipQ of light and heat. Wfaea 
we coii^Mtfe the indJiyidual getiera and spe^ diuseovered by 
Ifumbeldt japd Sonpland on the chain of the* Ajide8,-^y 
WaUenberg in Lap4and, — by £. Brown among thefdanUga^ 
tfaiircd ^n Melville Island* &;c^,r— the Te$ult of the comparison: ' 
is, that, in the furthest iKirth* where the anow r^icm k lowest, 
the same jdants occur as are met with towards the ^etutb> high 
^on mountains, wheretbe snow regjonijso is much ekvatefil 
^bove^e siBa; and that, at both extremities,; (he h^^iest,aa 
weU as ihe lowest, there^ are found paHicular generaand spe^ . 
cies^ wanting in the middle rej^n^ and whidb hate yet a 
mutual affinity. These observaticHis respeotiog the jdantsc^ 
ti^ preselit world, miiy,, with the same result, be.exteikled 
to IJiose of the- formar wc^ld. The greatest number of im- 
pileMDns ^plants found in the secondcu^ seriea oi rodbi 
neaiestihe^ddar coal f(»tnation may, with , probability^ Jbe tr»J 
ced back to the fao^ili^ of Z^cv^podki, of ferns (FiSvesJyoi 
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^ the genus and s^iede^ they have a nuich x^Ioser. resemblance to 

th$ pfemto between the T|x>{hcs than to those of our zone,; and 

what is particularly deserving of observation, the same genera 

and species are found in the most remote re^ons where the plants 

now in existence are entirely different. The external forms of 

the greatest number of fossil trees are very similar to the aiv 

bcveacent feans found between. the Tnquqs. In Englandy 

the I»tetherl^uuls, Gerioany, North America and Greenland, the 

Lqaidodendra are met with abimdantly m grey wacke, in sand;. 

stoiMtof the coal formation, tmd in the daterday of the black coal 

fomiatioas. . Impressions of the genus Knorria appear in the 

grejwacHe of Magdeburg^ in the slaterclay of Saarbriidien, and 

as perpendicular petrified trees in the pix>vinoe of Orenburg, qii> 

the Gonfinea of Asia* We ohtmiedFecopteri^^ Umoeotakb^.a, 

terUf aodJRahilaria. 7rmrrilii^ia9 a Na^adeoy frCxm the blade biw^ 

tuminoua coal of. Swina. in BQhemiar*7Qf Wettin in.Greniiany,-«*» 

and of Huntington iniPennsylvania.. Eems, scaly trees, and thebn 

attendant, coiamtf^, are to be fouild wherever black Intuqiinouft 

(xmI of the elder fbrmatianis discovered The qpedes^ howevar, 

are frequently diffisrent, and they therefore follow, in their dinuu 

tic andgeogiaphical distribution, the same laws observed by the^ 

phmts of the present worid, and aojordkig to the relations of ar 

higher and .more uniform .temperature, which must be suppoaedk 

to have existed at some fonnec; periods An affinity depenJ&og^ 

entirdy on the same laws is observed in the more recent veget*^- 

tion of the qtnder^sandstbne formation,, and upwards, through 

all the coal formatbns. The family, of ticees with scaly .barkf 

has disappeared; diootyledbnbua trees and idirubsi have tup*^ 

planted dicffem^ whidi now appear seklomer, and under differ 

r^t forms. Palms and qrcadsea have increased. The leaveai 

as well as the fruit of dicotyledonous plants are like the genera 

called willows, maples, mit-trees, which are found abundantfy. i»^ 

biowneoaL TheseUkewise make their appearance inEngluidaiKir 

Germany, at.Hoer inrSchoneo, and prdbablyin Simttrbmui: 

in Gre^iland; atwhich>places:we may condude thetempa^i 

ture was formedy more uniform. If the facts here briefly statedt 

are compared, the consequent conviction must be^ that v«|peta«^> 

tion, in its dimati&arid geographical ^stribuUon, ha& been coi^ 
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timiatly iniaeiioed bydiiMme kwsof Kgbt IukI lMMil;4Mid^ 
it «xpenenoed HMU17 mo(M&S8tH»fr «t tbe diffieMU pmoik^/oiv 
mfttioii and vegetation, before it was diqwiediiit^ those sos^a 
whidi now extet. 

fiOtANY. 

10. Nok on the Native Country cfthe PoMo. By AvuiM*^ 
BocBKB Lambert, Esq. F. R a, A. S. G. &, H. &, and M. R. 
A. Sw, Vioe-Preiddent of the Linnean Sodety, &c. &c.«^Ia N«is. 
19. and 9&. oS. Brande^s Journal of Science, and in a sepiynrt^ 
article on the native country of the potato, insei^ted in anapfieo.^.^ 
dix to the second volume of my work on the Comferne^ I have^^. 
riieady, I trust, satisfactorily shewn, that the pcAato ia.tmljF^ 
indigedous to South America, -and that the wild plant, which is 
found in various parts of Peru, Chili, and in the vicinity of 
Monte Video, is identical with i^^ Sokmum tuberosum; but> aa 
additional facts are always important in a questipn of thia- nir. 
isure, I b^ to subjoin the following extract of a letter, wbi^ I 
hare just received from my friend, Alexander Galdcleugh,. £»).,. 
who is at present resident in Chih. The letter is dated Sm^r 
tiago de Chili, 14th October 1826. He says, >< I have oom*. 
I^etely satisfied myself about the wild potato. I am now quit^, 
convinced that this potato is really nothing more than the Sola^. 
fium ttAerosum. I dug up several, and found the tubers few ;. 
some were as large as a pullefs egg, and deep in the ground.. 
I traced some quite to their origin. They appeared to be all. 
nearly of a size, and I therefore infer, tliat they do not nojH^ 
grow bigger in the wild state. I ate two of the tubers, and. 
found no bad effects from them, neither did I find them bitter ; 
but they left a slightly warm sensation in my mouth.^ 

11. Double Cocoa-nut.-^For a long time the palm which . 
yields the double cocoa-nut was altogether unknown : the fruit . 
was found either at sea, or .cast ashore on the Isle of Frano^. 
and generally in a state of decay, or perfcnrated by insectSp. and 
itsori^n was considered to be mysterious.. It has, however^, 
been copipletely ascertained that it grows on the Seychelles, a 
group of islands to the north east of Madagascar; andit Jft. 
perhaps the most 2oca/ plant in the worlds being confined/ to. 
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tfai^iiMrtLiiliiids^tsalitd Pi^ki; Coff^^ and BoBde^ ?^i4iln 
Mfvmfistif «Mti ocl^r/inoitfitauiousaiid rocky, and tbe.ac^l 
priMr: ' Ttethifik of this splendid palm rises straight to the 
hdght of 60 or even 90 feet, and is crowned at top with a tuft 
of from twelre to twenty magnifieent leaves, each leaf nearly 
90 feet long, and 10 feet wide. The male and female flowers 
are produced on different trees. The structure of these and of 
tf*^" ituts have lately been fully described and illustrated by our 
Artingui^ied country man, Dr Ho6ker,in theBotanical Magazine. 
TIttough thb zeal and attention of Mr Telfair of the Mauritius, 
and Mr Harrison of the Seychelles, germinating nuts of the dou- 
ble cocoa are shortly expected in this country ; and this palm 
wDf we hope, ere long be seen flourishitig in the stoves of our 
Botanic Gardens. 

ZOOLOGY. 

1«. The Cock of the Woods (Tetrao urogallu8).~The caper- 
oBkie, or cock of the woods, existed formerly both in Ireland and 
Scotland; and, according to Shaw, one was killed in the latter 
ocrantry, about fifty years ago, at Loch Lomond. It is much to be 
r^retted, that so magnificent a bird should have been lost ; and it 
would be well worth any attempt to recover the breed. In the lat- 
teir coimtry there would be little doubt of its succeeding, if it could 
but be prdbured in sufficient numbers to make the attempt. 
The bock c{ the woods is by no means a difficult bird to rear, 
even in a state of captivity. There are several instances of its be- 
ing kept JEilive in Sweden ; and but very recently Captidn Brooke 
waM informed of two, where the female was sitting on several 
eggs, the result of which he was not acquainted with. All that 
it requires in its natural state, is a considerable tract of wild 
country, well wooded with the fir, which may be considered ne- 
cessary to the bird, as on its shoots it principally subsists during 
winter. If there be also a wide extent of mountains and high 
lands, it will be the more^favourable ; and should the cranberry, 
tb^ whortle or bUeberry, and the other wild fruits which these 
Ktuations produce, be found in abundance, the trial would, in 
dl probability, be attended with success. In every part of Swe- 
den they are found in abundance, as also in the southern parts 
of Norway. The soil, generally speaking, in both countries, is 

AFaiL-rJUNE 1827. N 
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of a l^ht aad 43aiidy nature ; the forests almost whoiiy oompowd 
of 4r, generally with little underwood ; and the earth covered 
with die d^erent kinds of berriea just noticed. What brt^b^ 
wood there is, is frequently the jumper and low tHrefa^ the beiv 
riesof the f(»'merb^ng also a favourite food t>f this biid. N0at^^ 
tempt, Certain Brooke thinks, would ever succeed to rear dian 
in this country by tninging their eggs over. Without speakii^ of 
othef objections and knpediments, the difficulty of meeting wkfa 
the e^s would be suffici^it. The peasants even seem to casm^ 
d^r this as in a manner proverbial; and Captain Brooke never met 
with any one of them who had either seen the ^gs or diacov^^. 
ed a nest. The way in which they take the bnrds, is prindpaUy 
by means of the gun, though sometimes snares are used. Tlw 
offer of a good price is all that would be necessary ; and wi^ 
this temptation, there would be little fear of any insuperable 
difficulty. The old ones atone should be brought over, or birds 
tS sufficient age to cause no aj^ehension m this respect. All 
the attempts that have been made by trani^iorting young biardH 
have uniformly ifailed from their dying shortly afterwards^ 
whereas the old ones hove ^ lived* The female Unol, during tile 
{^od of incubation^ is ext^^emely shy, readify forsaking her neat 
when disturbed* In general, she lays as many as ten and tm^A»e 
eggii$ wind) are neariy equal in size to those of a hen. Tfa^ 
gisound of themis tawirj^ white^ but thickly covered with smidi 
bkitches of a reddii^ brown, a few spe^s beings some diad<^ 
de^r^ and af^roachii^ t<^ blacks When the yoHi^ birdaatv 
katehed.they resemble the mother, and rmnain so tillautumn^ . 
when the black plumage of the male begins^ to appear^-*- Flife 
Captain Brdoke^s Trm^ in Lapland. 

13. Waffci'ng Ma4ch. — Robert Skepper, the pedestrians -hiiB 
finished his arduous task of walking from Winchestei* t<> Farn^ 
ham, and back, fifty-six miles for twenty sttccessive days. This 
f5eat is, we believe, the greatest of its kind ever performed ifi 
this or in any other countl-y. 

14 Trotting Match.^^Mr Bulk>ck^ cm Friday, accomplished 

■ the task of forty miles, in fdur hours (harness), iTt the trot. It 

was done on the Huntingdon road, ov^r a ten mile piece Of 

ground, ten minutes under the time. The match Was for fOO 

sovereigns. .... 
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.16. Coecus <7acM.*^This little inseet, so vahwble toit yieldn^ 
tbe cochineal dye and coiiniiie, has of late years been introduced 
not only into the East Indies, but likewise into some of out 
West India islands. In St Vinoenf s, the Reverend L^Mdown 
Guilding, a distingaidied naturalist^ has established a nopalery 
(or cochineal nursary) in his own garden ; and it is believed he 
)ms already sent specimens of the dikd insect to the Society of 
Arts in Lomkn. The species of cactus <^ nopal^ planted hy IM^ 
Guilding for tlie insects to feed and breed upon^ is the<^* ooc^i- 
niUifer of Linnseus, but not of De<^doIle ; which last is C Tuna 
of Linnseu^. In Mexico two varieties, or perhaps spedes, of the 
insect ftre bred ; a superior, kipd called^Tm, and a common kind 
odled Mvestre. It is the latter only which we have yet ac^ 
quited ; but the East In£a Company having offered a large re- 
ward for the introduction into Ben^ of the former^ we may 
fai^ that this will soon be accomplished. The importance of 
the object will appear, when it is ment^ned^ that 1^ annual con- 
stHBption of cochineal in Greaft Britain alone, is estimated at 
160,000 Jb., which is Worth L. ^76,000 Sterling. For about 
twelve years past, a few<rf the insects have been kept on cacti, in 
one of ^ 'hot4iOu8es m Che King^s garden at Eew. Like the 
coimnon coccus of our pne-stoves, the male is winged, and ffies 
about ; while the female is destitute of wings, and scarcdy ever 
changes her place. A good representation of the codiineal cac- 
tus, widi smne of ^e bisects upon it, has just been published by 
Prafesso^r Hoofei^r 5f Glasgow, in the Botanical Magazine,-^— a 
work now condilc^'in a dtyle of the first excdlmice nnder iiiat 
gentleman^s management. 

16. iVb^fee iafthe Habits cmd Characters qftfU IjCmur tardi- 
gradus of 'Lintiseus ; Le Loris pwresseux^ ow, U Paressmx du 
Bengdle of Ciivier. By W. Bai»d, Esq.— This very interest^ 
mg fittle animal, from being seldom brought to thb ccmntry, 
arid, petliaps ftt^in his being a nocturnal animal, seldom to be' 
met with evisn in India, has never been described, as far as I 
am'ttwafe, with the minuteness he deserves; and though a very 
interesting a6(^0tint of some of his habits and manners has been 
given ItyVosAidfer' find Sir W. Jones,* there are still several par- 
ticuMiS' connected with his organization that have never even' 
been m^tiofi^ by any author who has attempted his descrip- 
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tioo. Nay, tbou^ a speciaien of this aninal was disseetedbj' 
that very celebrated anatomist Sir Anthony Carlisle, a good 
many years ago, and though at this time he made a most im- 
p6rtant discovery, that the arteries of the superior and inferior 
extremties of this animal divided into numeitnis small bnmcfae^ 
as is the case in the 8loths,^-4iis tongue and bis eyes were appa- 
rently never examined by him, and the peculiarities which ooenr 
in these organs, and which are interesting in themselves, have 
never been p<Hnted out A short descriptian, there£Dre, of these 
peculiarities, and some of his habits, may not be umnt»'estiBg.«— 
The g&a\xs Lemur of Linnaeus (the Maids of Cuvier), indudii^ 
animals with long tmls and great swiftness, as the L. eaiia and 
JL macaco^ and animals without tails and remarkidile downess 
of motion, as the L. tardigradus^ has been split by Cuvier, after 
M. Geoffroy, into several divirions. Two of this singular gentis 
Jure remarkable for their slowness of motion, and have be^ 
fcurmed by that naturalist into a distinct genus, the Loris. This 
qpecies, the £om pares^eur, is a native of India, the specimen 
irom which this description is taken, and whidi is still aUve, 
having been procured at Penang, or Prince of Wales^ Island. His 
body is of a dusky^-brownidi colour, it is particularly wdl 
marked by a line of dark-brown running along the bade, utd 
is covered with a very thick short iur. This sort of covering, 
which is seldom to be met with in animals belonging to a tropin 
cal dimate, would appear to be necessary for this animal ; fmv 
bdng exceedingly slothful in Ihs motions, and a{q>arently inca- 
pable of taking much exercise, it becomes necessary to defend 
him in this manner from the cold of winter, to whidi he is very 
senrible. His eyes are lurge and very prominent, almost perlect 
hemispheres in shape, and very much approximated. They shine 
very brilliantly in the dark, especially when animitfed, when 
they glow like balls of fire. The manner in which he closes his 
eyelids is very peculiar. All the tmimals we know bdonging^ to 
the class Mammalia, like man, clos^thdr eyelids in a direetion 
upwards and downwards, and, in general, at 'least,, die upper 
eydid b the^one which possesses the greater d^ree of motion. 
In this animal, however, the eyelids are brought t^^her in a 
diagonal direction, or outwards and inwards, which gives hfan, 
at the moment of shutting his eyes, a most peculiar lock ; and 
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it is Ih^-under t>rtoutor eyelid that is posse^sed'of the greatei$t 
'tl^fee of notiiHi) the upp^ or inner one beiii^ 4ilmo9t fixed. 
Al fost sights ft wotrld lipf>ear that, in order to possess this k- 
Xfsnl motim^ «he museukr apparatus of ^ e^te^mal eye mtlst 
deflate from that <if the other animals of the class Manimali% 
iod.that « separate muscle must be in existence, attached to the 
outor or lower eyelid. Upon looking more attentivdy^ howeyeiv 
we observe the inner, candius of the eye situate very low dowh 
on the faee,«*-And this circumstance, perhaps, may account for 
the mann^ hi which he shuts his eyes. The orbicularis oculi 
«auscle.must be very powerful ; and from this portion of the 
inoercanthus dT the eye, and the insertion of the muscle beii^ 
in consequence of this also low down in the face, it will a<it 
dikfly on thoout^ or fewer eyelid, and, drawing it towards 
the imier or upper one, which is only partially moveable, 
thus dose the eye in a diagonal direction. It is to be liu 
mented, however, that Sir Anthony Carlisle's attention bad 
not be^ <Krected to this peculiar appearance before he dis- 
sected the specimen he had possession of, as the existence 
#f A sepitfate muscle attached to the lower eyelid in this animal, 
would form a remarkable exception to the other mammalia. 
>9f»Anc^ther very remarkable appearance is presented by his 
tcmgue. Beneath the tongue proper, if I may so call it, which 
is^ somewhat lUce that of the cat, but not rough, is another 
t«igue, white coloured, narrow, and Tery sharp-pointed, which 
be projects along with, the former one when he eats or drinks, 
d»>ugh he has a^qparently the power of retaining it within hi^ 
mouth when he chooses. I have not seen any particukr use to 
whobdi, he applies it; but from its sharpness it would appear as 
if it was formed for puncturing soft fruits, which be is v^y 
{bod of, ^bd which, no doubt, form part of his food in his na- 
tive, woods* Ferh^M it xmy be calculated for catching insects, as 
be eats grasshc^pers, spidqrs, &c. I have never seen it project^ 
edaloQe,<however, but always in company with the other. It 
isaomewhat dmgidar that this double tongue haa escaped the 
notice of naturalists, and even of Sir A. Carlisle. The index fin. 
^gst c^.the posterior extremity is furnished with a sickle-shaped 
claw ; all -the other fingers have fiiat nails. — Small birds, and soft 
fruits, such as the plantain, are his favourite food. Rice, sugar 
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and oranges, he is also very fond of. When an <minge gi- 
ven to him has been at all hard, I have seen him much ponded 
how to extract die juiee. On such an occasion I have observed 
him lie alt his length on his back in the bottom of his cage, 
and grasping the ^ece of orange with both hands, squeeze 
tlie juice idto his^ mouth. Mr Vosmaer mentions the animal he 
had in his possession as being fond of dry biscuit ; that, when 
moistened with water, he would not touch it; and that, when 
water was presented to him, he smdled it, but would not taste 
it. This is all at variance with the specimen in my posses- 
trion. Dry Inread or biscuit he will not touch ; but when mdst- 
.ened with water, and dipped in sugar, he eats it wety readily ; 
and 'Water he also takes greedily, lapping it as the cat does. 
-^His faeces are rather peculiar in their form. They are very 
hard oval pellets— very much tapered at tjie extremity last dis- 
charged, and sometimes tapered aSt to a lon^ thread, an inch ot 
two in* length. He is very dothful, and extremely dow in his 
motions. During the day he sits on his hinder parts, close to 
ilie bars of his cage, rolled up in the form of a ball ; his head 
td his breast, and grasping Ae bars of his cage with Ins poste- 
rior extremities, which are brought up close to his belly. In 
this position he will sit and sleep during the whole day almost, 
if not disturbed. Wheii he climbs, it is in a most methodical 
manner. He first lays hold of the branch with one of his fore 
paws, then with the other. When he has obtained a firm hold 
with both fore paws, he then moves one of his hinder ones, and, 
after grasping firmly the branch with it, moves the otherj never 
qilitdiig bis hold with his hind paws, till he has obtained a se- 
cure grasp with his fore hands/ When irritated, he makes a 
shrill plaintive cryj expressive of much annoyance, and bites se- 
verely if he can reach the ofiending substance. When irritated 
much, I have seen him dart his body forwards, in order to sdze 
with his teeth the finger or hand of the person atmoying him ; 
upon such an occasion, however, it was only his trunk that mov- 
ed — ^his posterior extremities were all the time firmly grasping 
the ^bstance on which he ^tood, and he seemed to make use of 
them as levers, by which to increase the force and celerity of his 

motions. 

1 
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NEW PUBLICATIONS. 

JUu^mtiom qf Zoology, being repr^enfyMons of New^ Rarc^ or 
o^h&wiie remarieeiNe su^ecU of the Animal Kingdom^ dream 
cmd ceimred ^ffter NfOwte^ mSi DeeetiptiiDe Leiter^Prgm* 
By James Wilson, Esq. E. B^S. K, Mmber oi the Wer* 
nerian' Society. Blackwood, Edinburgb,-f-Caddl, Londm^ 
No. I. Atlas 4to. 

jcL^ GSNB&Aii Uiste fat the pursuits of Natural History has been 
very rapidly developed within these last few years. jSnteriuriziDg 
and intelUg^t mMturAlists have arisen in almost every quaprt^ 
of the w<HJd, by whose observations a great advance has been 
made towards an exact knowledge of nature. The ^londid 
writings of Buffon were perhaps the first to excite a general ip^ 
tcoseit in this deKghtful study — while the order and harmony 
which the classification of Linnaeus bestowed upon the apparent* 
iy confu^ and almost endless variety of sidbjects^ gready con-^ 
tributed to augment the number of zealous amateurs. These two 
m^n may be lodced upon as the great lights of the sciaioe of 
anture in modem times. The first, by bringing a greats por-* 
tion of that emphatic and original power of mind> called Geniiis^ 
than bad ever before been iq>plied) in aid of Zoology, relieved 
the sci^ice from the undeserved opprobrium of being r^arded 
as the pursuit <^ inferior capacities ;, and, by embodying his 
thoughts in language as attractive and brilliant as had ev^ been 
enqployed tx> |^ve utterance to the workings of the human intel^ 
lect, he gained many proselytes among tiiose who had hitherto 
viewed the science, and all its barren technicalities, with coldness,- 
if not disgust, • The second, by. his close and cautious observiu 
tions, and that peculiiOr and instinctive tact, by which^-in the 
darkness which then pervaded the science of comparative ana- 
tomy, he may be said to have predicted many of those. most 
beautiful anal<^ies of the animal kingdom which later observers 
have .demonstrated, bestowed a clearness and precision of outiine 
on the views of the naturalist,.: which: can never, more be effaced 

from the-|^6ture of nature.^ ~ 

•The deservedly popular system of Linnseus, though it does not 
profess to be a natural method of classification, actually is so in 
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many of its parts; for it must be admitted, tbat the f^reata* 
proportion of his groups are exceedingly natural, and well (xmoo- 
pog<^ He always had qj^tural aflbiuties in ^view ; his mm. h^ 
iiig^constandy to place gen^a togetlier in^ a cn^iuii allied fvo^ 
gcession, as far as their relationship could be ascertamed *. l» 
rfgard to the excdlence of the gen^a thesnselvesy tl^r> con* 
•onance with nature is rendered still more evident, l^ the lai^ 
proportion of these which Cuvier and Latreilkyhave retained as 
leading generic divisions in their recent works, certainly the most 
skilful approaches which have been made towards the e^a- 
biisfament of a natural system. Linnaeus was (Ht)bab)y awiu^ 
of the extreme difficulty, or rather, we sfaotlld say, the uttar 
impossibility of a perfectly natural an^aogement, for he <knK 
fesses, in his PkUosophia Botanica^ his inability to defoe the 
great divi^ons called orders^ on account of their being so ooo- 
nected with each other, by several points of affinity, as to f<»^ 
a map, rather than a linear series. The observation may be 
applied with equal truth to the subjects of the animal kingdoniy 
Certain species are grouped together by such analogies of form 
and«tructure, as render their mutual resemblances apparent, even^ 
to an ordiniuy observer. To these groups, the name of Natuiml 
Families has been applied — but, that no general system of aih 
raugement exists in nature, by which the various genera may 
be made to follow each other, like the series of links in a linear 
chain, is evident, from the discordant, ever varying, and very- 
arbitrary methods employed, even by the most accomf^shed 
naturalists of the day. We must therefore rest satisfied wiih* 
such a system as presents the oligectsof Natural Hbtcnry in coiw 
veniently arranged groups, the competent parts of eaeb %kf 
which bear a considerable reseipblance to each other ; without, 
seeking Tift^ what is unattainable, namely, the estaUishment' 
among these groups of a perfectly natural and well graduated' 
sequence. ; .~ , 

Some time after the death of the great Swedish Natmatiat, 
his Systema Naiurce was revised and rqmblished by Br GFmelin. 
A vast addition was made to the number of species, but as many 

' . I ,1. , I I , 11 M 1 I L I . 1 . I"" V 

* $«e Sir J. E. Smith'f tybservations in the Sup^ement tp the SnayclofNedia 
Britannica,. vol ii. p. 391. 
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oS tkeee weretq)eated under three or four denominations^ &<> 
edtdingto the (Mserejiancies which they esthibited as the rekiHs 
of^ad^rencein age, sex, season^ or hca^jy this addition to tiie 
kingdom <>f nature was, in many instances, rather noimnal than 
teei. As, howeyer,.the disciples of the Linnean school were 
numerous^ idiere?ver the science of Zoology was successfully cuL* 
thrated, and as the 13th edition of the Sj/stenui Ntxturw (that t(f 
Gm^n), was, if not the most complete, at least the nH)st com^ 
{»d!»nsive, whrch then existed, it was almost universally ad(^ 
ed as a standard work, by the knowledge of which the subjects 
of Natural' History were to be ascertained and arranged. This 
general adoptbn of the Gmelinian system, has been productive 
oixbe greatest disadvantages, and its abiding influence continues 
to propagate error, and pervert the truth. His ignorance in 
OtnitIui](^y was remarkable, «id the confusion which resulted 
fr^m it has not yfet been dispelled ♦. His chief blunders arose 
from the :^ant of attention to the sexual characters of the species, 
and the pec^uHar marks which distinguish the young, the adoles* 
cent, and the mature of both sexes, and from his entire ignorance 
of that double moulting which takes place so extensively, espedaU 
\j among the shore and water birds. In short, every thii^ 
which fell in hb way, which di£Pered in any respect from the 
descriptions contained in the 12th editicm, was inserted as a new 
species; and he thus undeservedly gidned the reputation of 
having more widely extended the field of observation, than any- 
of his cotemporaries. The term Sy^tema Nati£rce^ assodated atf 
it>wite in the minds of all irith the wonderful ac6uracy of Linnaeus, 
served of itself as a kind of passport to his blunders. 

The chief inconvenience whidi has sprung from the system 
of Omelin, is this ; his specific names having been adopted bofli 
in numerous systematic works, and in such books oS Voyageft 
and Travels as related, dither directly or indirectly, to the pm^ 
suite c^ Natural History, they have become so associated with aL 
mo0l all the okler specie^ that it is impossible to illustrate clear- 
. 1 . 1 11 1- ■ ■ . . ■ ■ . - ■ - - ■ , 

* We rtgiet to observe, that, in the recent republioition of Dr Latham'iei 
Sjaapaia, laider the UUeof a General History of Birds, thouj^ some additions 
have been made to the onginal text, scarcely any adteiiiti<ms or corrections 
have been attempted, so as to place the work upon a level with the improve 
and extended condition of the science. 
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\y the hifitory af any of these, without coUecttfig togedicr his 
double and Uriple synonyms^ arid thus that 8p»;e wMebn^t 
otherwise be devoted to a more extaided deseriptioo of apeoiesy 
or to genend observations on their habits- and eeonomy, is ne^ 
cessarily occupied by an uninteresting, and, in itself, useless lut 
of.errbneousiipeGific appdktibns. It would tiierefore be . ad* 
^idsahley now tbat the true distingubhing characterbtics of the 
ipedes are so much better known, to eease Deferrini^. tobisna- 
necessary nudtipUcation of names^ unless wJieh tbe deteetmi of 
farther error renders such ref«*enee necessary. By tfak mcabs 
s]rst^matic worics mi^t either be presented in a more portable 
fimn, or ispace would be afforded for ainore extaided desdrtption 
erf* such varii^hs, as iotm the links of those conseoitive changes 
of character, which sometimes so beautifully distinguish, while 
iiiey connect, the young and adults of innumerable species. At 
all. events, it appears to be quite unnecessary to perpetuate tke 
reoc»d of palpable error, on the part of any one observer, when 
the tfruth has not only been ascertained, and demonstrated^ but 
umv^wally admitted. - 

-' The inconvemenoes ariang from a too rigid adherence to a 
defective nomanclature, have bben increased rather thism cou&ler- 
bidanced, by die misdirected activity of those, who, mistddng 
alteration for ammidm^it, have pursued an opposite- extreme 
and taHl&i into a kiore gboing enor. Led on by the prevaibog 
qiirit of innovation, many moddai writers cm zoology se^ to 
have imagined, that, because itumerous errors existed in the old- 
er systdsis, ^^ all that tShey inkerit should dissolve ;'^ and that, to 
remedy the evil, nothing short of a radical diange, both in name 
and nature, would suffice.. In several instanees, however, the 
otigect has certainly been very ingeniously attained by a more 
oople process, for, by a careful £^loption of new t^ms, and: a 
sttaet adherence to'well known and lokig^^stablished princ^tes, 
ah air of novelty has been thrown ova: many a fkir. fidnric,. the 
substantial materiiEds of which are indeed of. sufficiendy ancient 
origin.- All: this would be amusing aiough> if jthere was no ma- 
lice mid^edwitb their wei^ess, but it is rather too much to be 
told* Ity those Vh6 We' ev^ thing to his pdd exigence-, (for 
h^d he been alive now, it is scarcely to be supposed that their 
names would ever have been bruited in the eaiis of men), that 
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" Lkmteos was en^rely igooxmw.of the. phikisapby of nature:^ 
Itvwotdd be well for nature, by which, wefxes\xmcyjbe.^m-diaant 
f^oaojriiecs mean to expreas the works of their Creatco*,. and 
tfae admirable laws by. which these are kept sustainai and. qq^ 
QBdinate, if such amilheL* observer were alive atthis time 

JSo great,, however, has been Uie impulse giir^.to. Natimd Jlis- 
torj tfince.tbe.oommenceipent of/tbe present c^atury, diiefly in 
ecxisequeneec^theprc^rress of. geographic^ discovery, that its 
£dd has; been most wonderfully extended* To lake, as an. ex- 
ample, die^uJbgects of Bntomolt^y^ which^ in the time of Lio- 
nieus, that is. to say, about the year 1766, aipounted to. SOSOi^ 
(among .which wet^e indudedjnany animals not cori^ctfy. define. 
siblh as tme insects,) are. now calculated to exceed orw htmdred 
ti^ttmnd. As the incFease in the other classes, has also.b^i 
great, thou^.not proportai(»mte, it will readily be. conceived 
tbattheqrfltemafLinnseiss required,, as it qertainly admitted o^ 
sod) A modificatiiCMi as would .fit it. lot the recq^tion of a more ex* 
tfsided donunion. - In EntoiiHikigy, consequently,, we , find that 
hh prdera have been preserved almost entire by the ^first. natu- 
ralists of the present day ; whikv in regard to the propriety of re^ 
taining as much cf die Linpsean i^stem as possible^ in every 
bcanch.^tfae science, wehavethecfdlowing testimony from the 
pmx of.tb^ £araii Cuvier. ^^ Je cons^iile neanmoins, quand on 
tlQHipiemlesesp^i^, de^n'employer.quelesabstimtif du gsand 
ge^re, et le . nom trivial Les noms de^ sou&^fnres ne sont ^ desi* 
UB^ qvL^k soulager la memdre^ quand on voudra indiquer ces 
aubdiviskins enpart^cuUer., Autrement^ comme les^ous-^enres, de- 
j4 tcea-multipli^ se multiplieront beauooup plua par laeuite, k 
fcHnce d'^avoir desubstantifiB k retenir continuellement, on sera ex- 
{k>s^ 4|ierdre les avantagesde cette nomenclat^are binaire^ si 
heureusement imaging par Xiimseus. CTest pour la mieux-oonsa- 
crerque j^m^dtfmembrdle moinsqu'U m'^a ^t^ possible, lefr grands 
genres de cet illustre refisrmateur de ia science* (Tetait non seule- 
ment un egardque je devais a la memoire deliinnesus^ maiil 
e^etaitausdune\attenti(m n^ces^re pour conserver la tradition 
et .rintdligence mutuelle des naturalistes d^s diff(^ens paj^.*" 
We conceive it to be chiefly owing to the frequent and- unneces- 
sary changes now alluded to, that so many obistades have as yet 
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opposed themselves to the formation of an elementary jntFodi?c*- 
tion to Natural Hist<»ry upon a permanent basis, in which the 
facts of the science shall be presented in a popular, and, at the 
same time, philosophical manner. That no such introduction 
exists, is to be regretted as detrimental to the progress of sdeiice. 
In tl^ absence, however, of sudi a work, we hail with {Mea- 
sure the appearance of the publication, the title of which is pre^ 
fixed to our present observations. Its object, as the author states 
in his preface, is ^^ to combine the precision of a scientific trea- 
tise, with the m(»*e excurnve and agreeable character of a po- 
{Hilar miscellany, and by avoiding alike the vagueness and inac* 
curacy of the one, and the repulsive dryness of the other, to gain 
the favour of both classes of readers, by a futhful and ccmiae^ 
quently an interesting exposition of one of the most beautiful 
and certainly not the least important of the natnral sdiences.^ 
He further remarks; ^^ By a judicious and varied selection of 
subjects from the difierent classes of the animal kingdom, accom- 
panied by a history of their habits and modes of life, it k hoped 
that, in the course of not many years, such a representative as- 
semblage may be brought together, as will serve to exemj^fy, 
in a novel and interesting^ manner, the numerous tribes of living 
creatures, of which the great family of nature is composed.*^ '^he 
work haabeen established, as the vignetteon its title page implies, 
an immediate connection with the museum of our University, and 
dak&j for the purpose of illustrating the rare and beautiful objects 
which it contmns. We have no doubt, however, that, from the su- 
perior style in which it has been brought out, and which, we are 
happy to say, reflects the highest credit on all concerned, Mr Wil- 
aon'^s ^MUustrations of Zoolc^^ will be welcomed by the natura- 
listoof these kingdoma as a highly vakiable medium, through whidi 
to communicate coloured representations of whatever objects may 
faaiceforward occur in any department of Natural History, of pe- 
culiar interest from thdr novelty or beauty. . Although the cd- 
lection of drawings already in the authcnr's portefidio, is of great - 
value from its accuracy Imd elegance, we understand it to be his 
intention to leave the work open for the reception of whatever 
ccnnmunicaticnis may be made to him, accompanied by faithful 
portraits of the aniinalsdesaibQd. In the furtherjance of his de- 
terminati<»i to illustrate the animal kingdom^ in a more eflScient 
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nuusn^ than has ever heSace been attempted in this country/ 
has secured, in addition to his own skill as a draftsman, the aid 
of several of the first animal painters in Great Britain ; and he 
has also been fortunate in giuning the co-operation of many dis- 
tinguidied amateurs of science, whose collections of drawings es- 
pecially, have been long known, and duly prized. 

The first number of this elegant work, contains, 1^^, a repre- 
sentaUon drawn from life, of the Puma, or American Lion {Fe- 
Us concolor)^ now in the menagerie of the Museum ; Sd, two 
views c^ that beautiful little hawk, the Finch Falcon of Bengal 
{Faico cccntlescens)^ the smallest of all the accipitrine birds of 
prey, from the specimen in the Museum ; 3d, the only adequate 
likeness which has yet been given of that rare and recently dis- 
covered and very beautiful Gull, the Larus Sabini, likewise from 
the Museum ; and, ^, the upper and underiddes of that most 
magpficent production of the insect world, the Great Owl Moth 
of Brazil (Noctua erebus strix)^ from Mr Wilson^s own collection. 
The letter-press presents the gaieric characta-s and specific de- 
scription of these creatures, and is rendered more valuable, by 
many general observations, written with much elegance, on the 
manners and modes of life, which distinguish the orders and 
tribes to which they respectively belong. 



lAs^ (^ Patents granted in England from FArtiary 8. to 
May 19. 1827. 

1827, 

Feb. 8. To Sir William Covo&eve, of Cecil Street, Strand, for a new 
Motive Power. 
12. To William Stmattok, of Idmefamrae, engineer, fin* an improved 

apparatus fi>r hc^iting air bj meaas of steam* 
14. To Geckos P&ist, of the Old Citjr Chambers, Bishopigate, for cer- 
tain improvements, communicated from abroad, in Coj^r and 
other Plate Printing. 
26i T^ Philip Jacob Hzisch, of America Square, for Improved Ma^ 
ehinery fiir £^[Hmiing Cottoa, comm wite a ted from abroad. 
To William Bxvsckx, of Deptferd, in behalf (^ M. W* Pvsca- 
TOEE of Luxembuigh, for a Machine for Crushing Seeds, and 
other oleaginous substances, for the purpose of extracting oil 
therefrom. 
To OsABLEfl Baewell Coles, htte of Didre Street, ManefaeBter 
Uqwui^ £sq. and William NicoLsov^of Manchester, dvil en|^- 
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neer, iork new method o£ CoBstrucdng Chi8ometer8, coiiiimm»- 
1827, cati^ firom abroad. 
Feb. 20. To William Jefferies, of London Street, Radcliffe, brass manu« 
fibcturer^for ImproTements in Caldning or Roasting and Smelting 
or Extracting Metals from Ores, &c 
To PiEmBE £hL4&D, of Great Mariborongh Strtet, miksical instra- 
ment maker, &r improvements in the construction of Pianofortes, 
communicated from abroad. 
To Augustus, Count de la Garde, of St James's Square, for a me- 
thod of making Paper from the ligneous parts produced from certain 
textile plants, in t^ process of preparing them by the patent ru- 
ral mechanical brake, and which substances are to be employed 
alone^ or mixed with ether suitable materials, in th.e manufacture 
, of paper. 

To William Smith, of Sheffield, for an improved method of manu- 
fecturing Cutlery, and other articles of Hardware, by means of 
Roliers. 
Mar. 2. To Jos£?h F. Ledsam, of Birmingham, for purifying Coal-gas by- 
means not hitherto used* 
10. To Jonathan Lucas and Henky Ewbank, both of IVOncing Lane, 

for an improv^ process for dressing of Paddy or rough Rioe. 
1^. To Samuel Wellmait Weight, of U^per Kcamfngton Line, Sur- 
rey, ^igineer, for improvements in Machinery fi)r ifiakiiig Metal 
Screws. 
22. To Benjamin Rotch, of Fumival's Inn, Esq. for his Diagonal 
Prop, for transferring perpendicular to lateral pressure. 
To James Stewart, of Store Street, Bedfind Sqiuu:<ey {nandfeite- 
maker, for improvements on Pianofortes, and in the mode of string- 
ing the same. 
To James Woodman, of Piccadilly, perfumer, for his improvements 

on shaving and other brudies. / 

To James Perkins, of Fleet Street, engineer, for improvements in 
the construction of Steam-engines* 
27> To Aristides Franklin Morvat, of A^burton Houde, Putney 
Heath, Surrey, Esq. who, in consequence of a dbmmuiiication made 
to him by i foreigner residhig abroad, and of discoveries by himself, 
is in possession of certain im|)!rovem^ts in preparing for Smelting, 
and in Smiting Ores, and other substances, containihg certain 
metals, or in extracting such metals from such ores and substances. 
To Matthew Bush, of Dalmonach Printfield, near Bonhill, near 
Dunbarton, North Britain, calico printer, fbr certain imptovehients 
in Machinery, of Apparatus for Printing Calico, and other fitbrics. 
31. To Bennett Wodcroft, of Manchestet, Lancashire, ' manufiic- 
turer, for certain Processes and Apparatus fof printing and pre- 
paring for manufacture yams of linen, cotton, silk, woollen, or any 
other fibrous materials. 
Apirii 4. To ^BNRV Asi^ray Stothert, of the city of Bath, founder, for 
certain improvements on or additions to Ploughs. 
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Apnl 4. To John PiiTEMiov Eeid, merchant and manufkcturer in Glasgovir, 
for an improvement or improvements on Power-Looms, for weav- 
ing cloth of various kinds. 
To Joseph Tilt, of Prospect Place, Parish of St George, Sowth- 
wark, Surrey, merchant, for improvements in the Boilers used for 
making Salt, commonly called Salt-pans, and In the mode of ap- 
plying heat to the brine, communicated from abroad. 
5. To Edwakd Cowpeh, of Clapham-road Place, Parish of St Mary, 
Lambeth, Surrey, gentleman, for improvements in Printing Mu- 
sic 
9. To James Shudi B&oadwood, of Great Pidteney Street, Golden 
Square, parish of St James's, Westminster, Middlesex, pianoforte- 
maker, for certain improvements in Grand Pianofortes. 
24. To James Whitakee, of Wardale, near Hoachcble, for improve- 
ments in Machineiy for Pressing Cardings from woollen or carding 
engines, and for drawing, stubbing, and spinning wool and cotton. 
To Geosoe Gluoo, of Lyons, now residing in Fenchurch Street, 
loom, &c manu&cturer, for improvements in Weaving Madiinery; 
28. To M. W. Lawbekce, of Leman Street, Goodman's Fields, for im- 
provement in Refining Sugar. 
To J. A. Bebollab, of Great Waterloo Street, Lambeth, for a De- 
tached Alarum Watch. 
To B. Daws, of Mai^aret Street, Cavendish Square, for improve* 
ments on Chairs, or machines calculated to increase ease and com- 
fort 
To T, Bbadenback, of Birmingham, for improvements in Bed- 
steads. 
To B. SoMEBs, of Langford, Somerset, M. D. for his improvements 

in Furnaces for smelting. 
T. W. LocKYEB, of Bath, for his improvement in the manufiicture 

of Brushes, and materials applicable thereto. 
To H. Kkioht, of Birmingham, for a machine for ascertaining the 
• attendance to duty of any Watchman, Workman, or other person, 

also applicable to other purposes. 
To John Maccubdy, Esq. of Cecil Street, Strand, for improve- 
ments communicated from abroad, in the Rectification of Spirits. 
May 5. To J. Bbowit and W. D. Champion, of Bridgewater, Somerset, 
for a Composition or substance which may be moulded into bricks 
or blocks for building, and also made applicable for ornamental ar- 
, chitecture. 
8. To'D. Bentley, of Eccles, Lancashire, for an improved Carriage- 
Wheel. 
19. To T. P. Cog 61 X, of Wardworth, near Doncaster, for a new or im- 
proved machine for the Dibbling of Grain. 



Digitized by 



Google 



( 208 ) 

List of Poitents granted in Scotlcmd from 91st March to 8th 

June 1827. 

1827, 

Mar. 21.' To Matthew Bush, of Dalmonach Printfield, nMor BonhUl, ^n the 
neigfabourhood of Dunbarton, North Britain, calico printer, for 
<« certain improvements in machinery or apparatus for Printing 
Calicoes, and other fiibrics.'* 
30. To MoRToy William Laweence, Lemon Street, Goodman's 
Fields, county of Middlesex, sugar refiner, ^ for an improvement 
in the process of Befining Sugar." 
To William Wilmot Hall, of the city of Baltimore, United 
States of America, at present residing in the dtj of Westminster, 
county of Middlesex, attomey-at-law, for a communication made 
to him by a foreigner residing abroad, '^ of a new invention of an 
£n^e for moving and propelling ships, boats, carriages, mills, and 
machinery of every land." 

April 2. To Johk Oldham, of the city of Dublin, gentleman, for ^^ certain 
improvements in the construction of Wheels, designed for driving 
machinery which are to be impelled by water or by wind, and 
which said improvements are also applicable to propdling boats 
and other vessels.'* 
3. To Thomas Howajld, of New Broad Street, in the city of London, 
merchant, for ^^ the construction of a new Engine for ^ving mo- 
tion, by the expansive power of the vapbur of liquids (particularly 
such as evaporate at a lower temperature than water), ccmiprising 
a new method of condensation of vapour or elastic fluids, and which 
engine the petitioner intends to denominate a Vapour Engine ; 
which invention he believes will be of general benefit and advan- 
tage, by afibrding very important improvements in fp-viog motion 
to various kinds of machinery." 

May 7. To JoHK Patebson Beid, merchant and manufiicturer in Glainow, 
for " an improvement or improvements on Power Lo<mis for 
weaving cloth of different kinds." 
To Joseph Tilt, of Prospect Place, in the parish of St George, 
Southwark, in the county of Surrey, merchant, for a communica- 
tion made to him by a foreigner residing abroad, for ^' an kiv«n- 
tion of certain improvements in the Boilers used for making salt, 
commonly called salt-pans, and in the mode of applying heat to 
the brine." 
21. To Chakles Barwell Coles, late of Buke Street, Mandiester 
Square, in the county of Middlesex, presently residUig in the city 
of Paris, France, Esq. and William Nicbolsok, of Manchester, 
in the county of Lancaster, civil engineer, for a conununication 
made to them by a foreigner residingp abroad, '' of a certain inven- 
tion of a new method of constructing gasometers, or madiines or 
apparatus for bidding and distributing gas for the purpose of illu. 
ndnation." 

June 8. To Thomas Clarke, of Market Harborough, in the county of Lei- 
cester, carpet and worsted manufiu^turer, for an invention of <* c«r* 
fin toprovement. in «««&cturin« C«p^; Q^^gj^ 
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Btogrofphical Memoir ofDr Joseph Priestley, Read to the 
Institute of France. By Baron Cuviee. 

vXbktiemen, I bicve to-day to presait you with an account 
of the life and writings oi^ Dr Joseph Priestley, an English 
clergyman, who was bom at Fieldhead, near Bristol^ in 17^ 
and died at Philadelphia in 1804. His great discoveries in 
pl^flies {»ocured him the distinction of being named a forei^ 
associate of the Academy of Sciences of Paris ; and the Instil 
tute hastened to confer upon him the same honour. He was 
also connected with most of the learned societies of Europe ; 
and the homage which I now raoder to him, has perhaps al- 
ready been r^Klered in more than one of its gireat cities. 

This honourable unanimity will appear so much the more 
^[icouraging to the lovers of science, and will so much the more 
prove to than the irresistible influence of real merit, that the 
person who in this ease was the object of it, used no address, 
and employed no management, to procure it ; that his life was 
entirely polemical ; that he always seemed to ddi^t in ocnn^ 
fatttii^ tl^ most predominant opinions, and that he attacked 
the interests dearest to certain classes of men. It is true that 
Ab excessive ardour in maintaining his opinions exposed him 
to implacable hatreds. He was long the object of every kind 
of., calumny, and more than once the victim of atrocious perse- 

j0tY^-*SS7T£Bf BER 1887. O 
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cutions. A populace, enraged by the false reports of his ene- 
mies^ destroyed in a single day the fruit of the whole labour of 
his life; and it was only by .banishing himself from his native 
country, that he escaped the fury of his persecutors. But 
when his fellow-citizens seemed to abandon him, several nations 
hastened to offer him an honourable asylum ; and, at this very 
moment, when, in a country at war with his, the principal lite- 
rary institution of France pays through me the last and melan- 
dK)ly tribute which it owes to all its members, I see irt this as- 
sembly several of these whom he has combated, joining as it 
were their voice to mine, and, by their generous concurraice, 
completing his triumph. 

Science and philosophy have nothing to fear from their blind 
enemies, so long as such a reward awaits the man who may have 
enlarged the noble edifice of human knowledge ; so long as in 
thus serving humanity in general, genius may burst the shac^es 
of local rdations ; so long, in fine, as the develcypement of new 
truths may induce us to pardcm in their discoverer whatever 
there may otherwise be in his opnions that is whimskal, extra- 
t»*dinary, or perhaps even dangerous ; for I might not to con- 
ceal from you, that there are of all these kinds among the opi- 
nions of Priestley. 

In fact, his history will disdose to you, as it were, two diffe- 
rent, I might almost say opposite, characters. The cme, a cir- 
cumspect natural philosopher, examines only the objects Aat 
come under the empire of experience, employs in his progress a 
cautious and rigorous Iogic,-*-^ows himself to cherish nather * 
thec»rfe)3 nor prejudices,^ — seeks only after the truth, whatever it 
may be, and almost always discovers and establishes it in the 
most solid and brilliant manner. The other, a rash theolc^ian, 
handles with audacious botdn^s the most mysterious qties- 
ticHOii,— contemns the belief of ages, — -rejects the most revered 
authorities,--comes into the lists with preconceived opiniqns,-*- 
fieeks to maintain Bath^ than examine them, — and, m order to 
support them, plunges himself into the most contradictory hy- 
pcVtheses. 

The first tranquilly delivers over his discoveries to the exa- 
mination of the learned. They are estltbU«hed without difficul- 
ty, and procure for him an unchallenged reputation. The lat- 
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ter surrounds himself with warlike apparatus, arms himself with 
learning and metaphysics, attacks every. sect, shakes every dog* 
ma, and shocks the consciences of all by the keenness with 
which he seems to aim at their subjection. 

It id against the tmnx>f heaven, the minister of peace, that 
Earthly weapons are employed : it is he who is accused of ex« 
dting hatred, of provoking vengeance, of disturbing society. 
The profime philosopher, on the contrary, is respected by all : 
every one admits that he only professes to defend truth by rea- 
son ; that he only employs his discoveries for the gckxl of so- 
ciety ;" that he uses ooly mildness and modesty in his writings. 

Obliged as I am to describe to you Priestley as he was, it is 
necessary for me to trace him in his two characters,-^to speak 
of the theologian, the metaphysician, and politician, as well 
as of the natural philosopher. I shall not, however, nmtake 
wh^t my office more particularly requires, nor forget that it was 
the natund philosopher who was assbciated with the National 
Institute, and that you ought principally to expect here the ex- 
position of his scientific discoveries. 

It is, besides,-probable, that this is that part of his chardctet 
which will most interest Europe and posterity. He has some- 
where said, that, for a lasting reputation, scientific labours are 
as much superior to all others, as the laws of nature are supe- 
rior to the organisation of societies, and that none of the states- 
men who have held the reins of govemm^t in Great BritiQ)! 
can beai" to be compared with the names of Bacon, Newton', and 
B0yl^;w«an exaggerated maxim, perha]ps, yet one 'which it 
nt^tHild have Ueen well had he always kept before his mind ; but 
he is ^^ the first celelmited man whose judgment has been tin- 
fA3e to subdue his propensities. 

'• -It is here, however,' of importance to remark, that hil^ pdt'a- 
«k)gdcal ojHiiiofts'had no influetice upon his conduct, and that, if 
we except the mkforttmes which ov^ whelmed him in his old age, 
axA of wh&h h^ was the imiocent victim, the events of his life 
were uniform and simple. The catalogue of his works alone 
would indicate as much ; and when it is known that he produced 
more than a hundred volumes, it will itot be exj^ected to find in 
him a man c^ minh general intercourse with society, or that his 
history can be any" thing more than an acnalysis of his writings. 

o2 
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In early life he had the misfortune ta lose hk fErtlier, who was 
a tradesman, and who left him in great poverty ; but a rich and 
pous 9xaA took him under her charge, and alSmled him the 
means of studying languages and theology. Altar ben^for 
acnne time a^paator of the Presbyterians of some smdl districts, 
he ohtffined a situation *m a schocd at Warton, connected wMi 
the same sect He afterwards resumed the past(»ral feno^xis 
amoi^ the dissenters of Leeds, a city in the nd^dbowrhood 
c^ the place of his birA. Hit writkigs m natural jdijlosopfa^^ 
and hift first researdies mto the nature of the gases, having 
brought him into notice, Lord Shdbume, secretary €xf state^ 
afterwards Marquis oi Lansdowne, appointed him as his Mbnu- 
rian, and took him as a travelMng companion into Fnmoe, 
' and several other countd^. At the end of seven years, he 
left the house of this nobleman, to settle at Birmin^am as a 
minister^ and instructor of youth. In this situation he remained 
durmg deven years, until the time of the persecutions whicb 
eonstrained him to leave that city, and whidi immediately after 
determined him to retire to the United States. Sodh is die 
brief, and yet complete record of die events of his private life. 
The acoount of his works is of more importance^ and must be 
gjiven at greater loigth. 

Those which he first publidied were devoted to mstruedoir. 
Jlis earliest producticm was im English grammar *, wMdi is stiH 
used in many schools in Great Britain. His histcmcal andbio- 
gfaj^iical maps, pres^ting to the eye, m a convenient fbrm, the 
rise and fall of each state, with the age of those celebrated men 
who flourished in it, deserve to be geneiralfy introduced f^ Wis 
lectiures on history indicate all the views, all the varied know- 
ledge which it is requisite to possess, in order to study with 
advantage the revolutions oi natiims. Those on oratory and 
eritidsm fu<e considered as exceHently adapted to be put mto 
the hands of the young ^. It was also in thc^ same didactic man- 
ner that he wrote his &rst works in natural philosoj^y, his His- 

* Printed in 1762 and 176a He added to it in 1772, Observations for the 
use of those iviio ere advandi^ in the language, and Lectures on the Theory 
of Language md Universal Grammar. 

t New Map of History ; and Map of Biography, 1766^ 
t Course of Lectures on Oratory and Criticism, 1777 ; 4to. 
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tory of BlectricHy, that of (^[>tic8, and his Elements of Per- 
sfiective* 

The HistcHfy of Electricity had the merit of makii^ its ap- 
pettraoce at an into^stii]^ period, idien Fracnkim bad just thrown 
a most brillHait light upon this beautifbl branch of natufal phi- 
ksofdiy, wod made ihe boldest a^lication ctf it It prasented a 
ekfor md accurate account of all tlwt had been done in that de- 
partBieBtof science; and being translated into several langui^ies, 
began to extend its authcHr's rc^tati<ni abroad. 

But abandoning the iricsome labour of unfolding the disco- 
Tefies of others, he lost no time to place lumsdf among the ori- 
ginal discoverers in ^yincs. It is 1^ his inquiries into the dai- 
ferent kinds of gases, that he has especially merited this title, 
and erected the most durable monument to his fame f*. 

It had Iwig been known, that several bodies ^ow air to 
escape from them, and that others absorb it under certain cir- 
cumstances. It had he&EL remarked, that the air of sinks, at the 
bottcxn of wells, and diat which rises from Uquids in a state of 
fiarmentat]on,eRtinguidies light, and destroys organic beings. It 
was also known, that a U^t g{» exists in mines, rising 4nost 
ocHnmonly towards the roc^ of subterranean vaults, and some- 
times takmg fire and producing ^eat exfdosions. The fana&t 
received the name of JUeed air; the latter that of infiammable 
' «jr. They ste the same as those which we now call carbonic 
add gas J and hydrogen gas. Caveidish determii^ their sjped- 
fie grairities : Black discovered that it is the fixed air which ren- 
ders lime and the alkalies efiPervescent ; and Bergmann waa not 
long in detecting its acid quality. Such was the extoit <tf know- 

* The History and present state of Electricity, London, 1767 and 177^9 
4t6 : it has %een translated into French by Brisson, Paris, I77I9 2 vols. l^o. 
.^The faiik«ry and present state ci the discoveries relattve to Yiidon andjCo- 
knurs, IiOn4<m, 1773, 2 toIs. 4to.— Familiar Introduction to 'the Theory und 
Practice of Perspective, I77I9 8vo.->He also published a FamiHar Introduc- 
tion to the Study of Electricity, 1768, 8vo. 

fj 

f Experiments and observations on the different kinds of Gases. The 
first volume appeared in 1774, the tldrd and last in 1779. This woric was 
continued, under the title of Experiments and Observations respecting va- 
rious branches of Natural Philosophy, 3 vols. 8vo, the last puUished in 1766 
at Birmingham. The whole were translated into French by Gibelin,. in 6 vols. 
12mo, Paris 1776 to 1780. 



Digitized by 



Google 



214 Bu^aphidal Memoir of'Dr Priestley. 

ledge in this department of sciaice, when Priestley took up the 
subject, and treated it with great success. 

Happfsning to lodge at Leeds near a brewery, he had the cu- 
riosity to exanmie the fixed air which exhales from beer in fer- 
mentation, and the deleterious power with which that air ope- 
rates upon animals, as well as its effect upon the flame of duidfes. 
His investigations having aiibrded him striking results^ he sub- 
mitted inflammable air to similar experiments. Wishing after- 
wards to determii^ all the circumstances in which these two. 
gases manifest themsdves, he soon remarked, that, in a great 
number of combustions, especially in the calcinations of metals^ 
the air in which these operations are performed is altered iii itis 
nature, without either fixed or inflammable air being produced. 
Whence his discovery of a third kind of noxious air, which he 
called jihlogistidated air^ and which was afterwards named asaotic 

He made use of small animals for trying the pernicious action 
of these dilfer^it gases, and found himself obliged to inflict tor- 
tures on sensible beings* His character is well illustrated in the 
joy which he experienced on the discovery of a fourth kind, 
wfaich^freed him from the necessity of having recourse to these 
crud means. This was nitrous gasj which possesses the pro- 
perty of suddenly diminishing the volume of any other gas with 
which it is mixed, nearly in the proportion in which that othmr 
gas is respirablcy and consequently the property also of measur- 
ing, to a certain extent^ the degree of salubrity of different 
airs. 

This discovery gave origin to that branch of natural phibso- 
phy n;amed Eudiometr^y and was of primary importance. AH 
the natural sciences were interested in possessing such a mea- 
siR«, and medicine in particular might have been highly be 
nefited by it, were it not so diflicult to introduce sci^tific pro- 
cesses into the practice of even the most scientific arts. 

Combustion, fermentation, respiration, and putrefaction, pro- 
duced sometimes fixed air, at other times inflammable air, and 
sometimes phlogisticated air. There were therefore a multitude 
of causes capable of vitiating the air ; and yet its purity not being 
serisibly altered during the long period that these causes hai^e 
been in action, it was necessary that^ there should be in nature 
some constant means of keeping up this purity. 
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Priestley fouhd thi^ ineitns in the property wlndi he discdveit. 
ed in vegetables of purifying the atmospheric air duiu^ the day^ 
by decomposing the fixed air, — a property which is moreover thp 
prindpal key to the whole v^table economy, and which, join- 
ed to the property that animals have of vitiating the air by r&. 
spiring it, led to the foct, which has been subsequently more 
clearly ckveloped, that th/e spring of life principally consists in 
a perpetual transformation of elastic fluids. 

Thus, his .discovaies respecting the gases opened quite a 
new field to die inquiries into living bodies : physiology and 
medicine were enlightened frcnn a source hitherto unknown. 
New rays, still brighter, presently issued from the same focu$. 
Having applied die heat of a burning-glass to salts of mercury, 
t^riestley had the good fortune to obtain, pure and isolated, that 
respiraUe portion of the atmospheric air which animals cotisume, 
which vegetables restore, and combustion alters. He named it 
dephloffisHaUed air. The other gases different from common air, 
exttng^uislied lights ; thb made them burn with a clear flame, and 
with prodigious rapidity: the others destroyed animals immersed 
in them ; in this they lived even longer than in commcm air, 
without requiring its renewal ; their faculties seemed to acquire 
more energy in it. It was for a moment imagined that this dis- 
covery affi3rded a new means of exriting and perhaps of prolong- 
ing life, or at least an infallible remedy against most of the dis- 
eases of the lungs. This hope was fallacious. Nevertheless the 
dephlogisdcated air remains one of the most brilliant discoveries 
of the eighteenth century ; it is the same which, under the name 
of oxygen, the modem chemist regards as the most universal 
agent of nature. By it are produced combustion and calcina- 
tion of every kind ; it enters into the composition of most of the 
acids ; it is one of the elements of water, and the grand reser- 
vmr of fire ; it is to it that we owe almost all the artificial co- 
lours which we make use of in common life, and in the arts ; it is 
that which, in respiration, gives to our bodies,|[as well as to those 
of animals, their natural heat, and the material principle of their 
motions ; the energy of the various species of animals is in pro- 
portion to the power of its action upon them ; vegetables pass 
through no period of their growth, without its being combined 
or disengaged in them in various ways: — ^in a word, natural 
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{AikMcphy, dienufitry, vq^etafale and •Dimal physokgy, have 
floarcdy a siiigle phenomenon in thar range that they can com- 
. pletely explain without it. 

It is but a slight sketch that I have h«re presented of the 
moat remarkable discoveiies of Priestley ; want of time forces 
me to pass over a multitude whidi might of themselves furoi^b 
ample materials £or the eulcgy of any other man. Each of J^ 
experiments henceforth became, whether in his own hands» or 
m those of other (^osophers, fertile in himinous cposequeiures ; 
and there are still some in the number that have not received 
sufficient attention, and which will perhaps one day become the 
g^rm of quite a new order of important truths. , 

His works were received with genm»l interest: they were 
translated into all languages; the most illustrious natural philo- 
sc^ers repeated bis experiments, varied them, and commep^ 
upon them. The Royal Society, on the appearance of his %»t 
V(Jume, decreed to him the Copley Medal, which is given Ufc 
^MB be^t work in natural philosophy, puUisbed in the course of 
the year; a medal of little value in itaelf, but which Eo^and 
com^ders as the most noble prise that can be gained iii science. 
The Academy of Paris conferred on him an honour 4^ot.. less 
nobta^ and still more difficult to be obtained, because rarer, 
one of its eight places ctf fc»*eign associates, for which all die 
.learped men of Europe strive, and of which the Us^.^^omm^- 
jcing with the ^am|es of Newton^ licibnitz, and Peter the Great, 
has at Ap time degenerated from its first splendour. 

Priestley, Ipaded with honours, was, from his charactf9ristic 
modesty, astonisfied at bis good fortune, and at the. multitude 
of beautiful facts wbiph nature seemed to hav^ been unwiUing 
to reveal to any but himself He forgot that her favour^ were 
. gratuitpii^i and that if she had been so suqcessfully interpreted, 
it was because be had discovered the method of constraining 
jier to divulge her secrets, by the iiulefatigable perseverance 
;Rrith which he interrelated her, and by tb^ innuip^n^ble.inge- 
nicHis contrivances to whic^i he had recourse, to extort from her 
xhe reiqponses which he gave to the world. 

Others carefully Qonceal .what they owe to chance ; Prif^stley 
seems anxious to attr^^te to tjbis all the facts he discovered. He 
^em^ks, wi^ a candour peculiar to himself^ how many times he 
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had made use of tbem without p^^cetving them, how often be 
possessed new substances without distiaguishing them; and 
never does be conceal the erroneous views which sometimes cB- 
rected him, and the fallacy of which he discovered only by ex- 
periment. These avowals did honour to his modesty, without 
disarming jealousy. Those whose views and modes of proce- 
dure had never furnished them with any discovery, called him 
a mere maker of experiments, without method and without ob- 
ject There is no wonder, said they, that, among so many trials 
and combinations, there should be some productive of fortunate 
results. 

But those who possessed the true spirit of philosc^hy were 
far from being the dupes of these interested criticisms. They 
knew by how many efforts those happy ideas are always elicited, 
which lead to and reflate all the others ; and the men who, 
after having had the good fortune to make great discoveries, 
have taken pleasure in increasing our admiration by the beau- 
tiful light in which they have placed them, entertain no hostile 
feefings towards those who, like Priestley, have preferred ac- 
celerating our enjoyment, by presenting their discoveries as ra- 
pklly as they have made them, and by ingenuously tracing all 
the windings by which they were led to them. This was the 
effect c^ his manner of writing. His book is not like a regu- 
lariy constructed edifice, a series of theorems deduced succes- 
avely one from another, as they might have been concaved 
in the eternal mind : it is the simple journal of his thoughts, 
in all the disorder of thrir succession. We see in it a man who 
at first walks groping in a dark night — who spies the smallest 
glimmerings — ^who seeks to bring them together and reflect 
them — ^whom fallacious and transient lights sometimes midead, 
but who at length arrives at a rich and extensive r^on. 

Should we have been grieved if the great masters of the human 
race, the Archimedeses and Newtons, had thus made us the con- 
fidants of their genius ? Newton, on beng asked how he' had ar- 
rived at his great discoveries, replied, by thinking long upon them. 
What pleasure would it have afforded us to have been made ac- 
quainted with the long series of thoughts from which at length 
sprung that grand conception of Newton — ^that thought, which 
is, 9b to speak, even at the present day, the soul of all his suc- 
cessors ! His books have made us acquainted with the powers of 
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nature ; but it iTMld only harre been by seeing him tjius ia ac 
tioD, that we idiould have truly known the most beautiful ^ A\ 
the works of nature, the genius of a great man. 

It must not, however, be supposed that Priestley's cfe^xivaies 
wore all perceived by himself, or that he was able to develope them 
in Ins book as clearly as we distinguish them in it^ and as we would 
at the px^sent day develop^them. When he made these tfscoi 
veii^ however, he wajsr not acquainted with any other ehemicid 
theory than that of Stahl, which being formed fhnn experiments 
in which the gaSes were of no account, could noi embrace them, 
and still less foresee all their phenomena. Hence there is a sort of 
hesitation in his principles, a kind of embarrassment and uncert«n- 
ty iti his results. Wishing to find phlogiston in all things, he is ob- 
liged to suppose it at times quite differently constituted ; in fixed 
air, very heavy and acid ; in inflammable air, very light ; in phlo- 
gistioated air, as having a property possessing none of the qua- 
lities of the otha: two. There are cases in which an accumula- 
tion of phlogiston diminishes the weight of the combination, it 
ther^cnre communicates an absolute lightness to the mixtures in- 
to which it enters : in other casaes it produces a contrary effect. 
Nothing seems uniform, and no general or precise conduEOxm 
is the result. 

Modern chemistry alone could draw this conclusion, and for 
this it only required one or two formulae : — There is no phlo- 
giston ; pure air is a simple substance ; phhgisticated air and 
inflammable air are also simple substances ; combustion is ovdy 
a combinc^ion of pure air with the bodies burnt Like the sub- 
lime words related in the book of Genesis, these few expressions 
have thrown light upon and disentangled all ; chaos is reduced 
to order,^ each fact lias assumed its place, and the whole has 
formed the most magnificent of pictures. 

But, like the gods of the pagans, chemistry could create no- 
thing out of nothing: it required matter, a subject for its pre- 
scription ; and with this matter Priestley has had the principal 
merit of furnishing it ♦. 

* See principaliy his memoirs 

On Phlogi^on', and the apparent conversion of water into air ; Phil. Trans. 
1783. 

On tl^e Princiide of Acidity, the Compontion of Water, and PMogiston. 
PhiL Trans, 1788. * Paris. On 
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. fn this respect, bfs may therefore with :{]iY4>riety be conn^- 
ed as one of the fathets of modetn chemistry, add his fame be- 
very justly associated with that of the. authors of the celebrated 
revolution effected by it in human knowledge. 

« But he was a father who would never own his child. Hils 
obstinacy in maintaining his first ideas was of the most deter^ 
mined character. He saw widiout being moved their ablest de- 
fenders pass in succession to the opposite side; and when Mr 
Kirwan had, almo^ the last of all,- abjured the phlogistic tjs*^ 
tem, Priestley, left alone on the field of battle, issued a new de- 
fiance, in a memoir addressed to the principal French chemists. 
By a f<»tunate chance the challenge was accepted at the mo- 
ment, md on the very spot. M. Adet, then ambac^dor frtmi 
Fxance to the United States, happened also to be a worthy re-^ 
presentative of the French chemistry, and replied to the new 
arguments brought forward against it. They almost all arose 
from the circumstance that Priestley, ingenious and skilled as 
he was in the processes of that transcendent chemistry of which 
he was the founder, had little experience in those of the cmn- 
mon chemistry. He extracted, for example, f^m 6xed air, sub- 
stances into which he did not suppose it to have entered, and 
from this denied that it always owes its origin to carbcm. When 
he formed water with oxygen and hydrogen, he always found a 
little nitric acid, and would not attend to the portion of azote 
which produced it *. 

On the Phlopstication of the Spirit of Nitre. lb. 1789. 

On the TTansmission of Acid Y&pours whfough tubes of ted earth, and on 
Phlogiston. Ib^ 

On the Generation of Air by Water, and the Decomposition of Dej^o- 
gisticated and Inflammable Air. lb. 1793. 

His Experiments on the Analysis of Atmospheric Air ; and 

Considerations regarding the doctrine of Phlogiston and the Decomposi- 
tion of Water. 2 vols, fivo, 1798 awl 1797- 

The doctrine of, Phlogiston estiiblished, and that of the Compomtion of 
Water refuted. 8vo, 180a 

The same ideas have also been expressed by him, under somewhat diffe- 
rent titles, in the Memoirs of the American Society, vols. iv. and v. 

Reply to Cruickshanks^s observations in defence of the new system of che- 
mistry. Nicholson's Journal, vol. iv. p. 1. 

He also published a multitude of articles in various other journals. 

* Reflexion sur la Doctrine du Phlogistique, et de la Decomposition de 
TEau ; traduit de TAnglais, et suivi d*une response par M. Adet. 1798, 8vo. 
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His new writiiigs did not, tfaere£»'e, bring bac^ tH his <!ipi- 
nions any of those who had abandoned them. He foand, Wee 
many others who have attempted to arrest motions to whieh 
they themselves had given the first impulse, diot ideas octoe 
thrown into the minds of men are like seeds, the pfodnce of 
wUch depends upon the laws of nature, and not upon the wilt 
of those who scattered them. To which we may add, that, 
when they have once taken root, no human power is henoefiorth 
capaUe of plucking them up. 

I have now arrived at the most disagreeable part of my task* 
Hitherto you have seen Priestley moving forward from cme suoeese^ 
to another in the study of human science, to which he yet devoted 
only a few leisure moments. We must now place him before yon 
on another career, struggling against the nature of things, the first 
pnnciples of which are covered with a v^ which our reason in 
vmk attempts to penetrate, seeking to subject the world to his con- 
jectures, consuming almost his whole life in these useless efforts, 
and at length precipitating himself into the abyss of misfcitune. 
Here I need, like him, all your indulgence. Parhaps die de* 
tails, into which I am about to enter, will appear to some rather 
foreign to the place in which I speak ; but to me it would seem 
to be peculiarly in this {dace that the terriUe examj^ winch 
they present, ought to be heard with some degree of interest. 
X I have told you that Priestley was a clergyman. I must add 
that he passed succes^vely through four religions before he v^i- 
tured to publish any thing on the subject. Educated in all the 
severity of the presbyterian communion, to which we give the 
name c^ Calvinistic, and in all the asperity of the doctrine of 
pre^tination as taught by Gomar, he hardly began to refiect 
when he turned toward the milder doctrine of Arminius. But, 
in proportion as he advanced, it seemed as if he always found 
too mudi to believe. He therefore came to adopt the opnion 
of the Arians, which, aftar having been almost oa the pcraat of 
subduing Christendom in the times of Constontine^s successors, 
has now found an asylum only in England, but whicli ranks 
among its supporters the names of Milton, Clarke, Locke, and 
even, as some say, of Newtcm, by whom it is in some measure 
indemnified, in these modem times, for the loss of its ancient 
power. 
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Arianism, while it declares Christ to be a creature^ yet be- 
lieves lum to be endowed with a superior nature, produced be- 
foiw the worlds and the instrum^tit <j( the Creatcnr in the pxiduc* 
tion of other bebgs. It is the doctrine that has been clothed with 
such magnificent poetry in the Paradise Lost. Priestley, after 
j^ftnfesfling it for a long time, abandoned it in its turn to beoome 
a imitariaB, or what we call a Sodnian. 

There are periiaps very few among those who hear me thai 
have ever be^i informed in what the two sects di£&r. The So- 
dinansdeny thepre-existence of Christ, and regard him only as a 
maO| although they revere him as the Saviour of the wcnrld, and 
adimt that the divine nature was imited to him for this great 
work. This subtle shade of difference between the two heresies 
occufned for thirty years a pre-eminence which the most import- 
ant questions in science might well have challenged, and kd 
Priestley to produce incomparably more volumes than he ever 
wrote on the different gases *. 

His oreed is, that the primitive church was at first, hke the 
Jewish, unitarian, but that it remmned so for a very short time ; 
that the first alteraticMi of this doctrine arose from the-^adual 
mtioduc^ion of the ideas of the Gnostics, who appeared, as is 
well known, in the days of the Apostles, and carried into the ^est 
the prindple of the Indian philosophy, that God made use of 
an intermediary agent for the creation of the world ; that, on 
the other hand, the Greek philosophy, allying itself with Chris- 

* The following are some of these works : 

History of the Corruption of Christianity, 2 vols. 8vo. 1782; reprinted In 
178a, under the title of Doctrine of the First Three Centuries, 4 vols. Sra 

£iq>08ition of the Aiguments fi)r the Unity of Qod, and against the Di- 
vinity and Fre-exifteooe of Christ 1783, 8vo. 

Letter to Dr Horsley, with new proofs that the Primitive Church was 
Unitarian. 1783 and 1787, 8vo. 

History of the Ancient Opinions concerning Jesus Christ. 1786, 8vo. 

Dtffince of Unitariaaism for 1787. 
' Letters to Dr Home on the sulgect of the Person of Christ 1 787, 8va 

Letters to Edward Bum on the In&Uibility of the Testimony of the 
Apostles concerning the Person of Christ 1789, 8vo. 

Defence of Unitarianism fbr 1788 and 1789. 

General History d tiie Christian Church until the FaU of the Western 
EmpiN^ 2 vo]& Svo. 1780; and four ethers in 1804. 

Unitariamsm explained and defended. 1796, 8vo. 
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tianity, personified the Word, which, according to the idea* of 
Plfito, and the first Christian platonists, w^ but an abstract 
qui^Uty, an attribute, an act of divinity ; that the deare of ho- 
nouring more highly the le^slator of the Christians, without too 
much altering the fundamental doctrine of the unity of Qod, 
made the person of Jesus be identified with these creatures of 
the imagination ; that, from the intermediate agent <^ the Gnos^ 
tics, Ariaqisip is more particularly derived, wbile from the per- 
sonification of the Word results the consubstantiation of Atha- 
nasius and the Nicene Fathers, and consequently the doctrine 
of the Trinity. 

Priestley differed no less from the common opinions in the 
metsqpbysical part of his creed. True metaphysics bas demon* 
strated in these latter times that it is imposrible for the think- 
ing substance to know by itself its own nature, just as it is im- 
possible for the eye to see itself, because it would be necessary 
for it to issue out of itself, to contemplate itself and compare it- 
self with other objects; while, on the contrary, it is only in 
itself, and its proper modifications, that it sees them, or thinks it 
sees them. 

Priestley was either ignorant of these results, or was not re- 
strained by them. Scripture and experience agree, in his opinion, 
in making the mind material. The fibres of the Inrain are the 
depositaries of the images produced by the senses : the power 
whidi these fibres have of mutually exciting their vibrations, is 
the source of the association of ideas. Feeling perishes with 
the body ; but it revives with it at the resurrection, in virtue 
of the will and power of Grod. Until that period we shall sleep 
in total insensibility ; the distribution of rewards and punish- 
ments awaits us only then. 

A material mind is subjected to the necessary empire^dF ex- 
ternal agents : there is no free will ; absolute necessity regu- 
lates all our determinations. Why, then, rewards and punish- 
ments ? Predsely that we may have this additional determi- 
nating cause in favour of virtue. Thus, it will easily be seen 
that he did not believe in the eternity of punishments ♦. It is 

• His principal metajAysical works are i 
Hartley's Theory of the Human Mind. 177*? 8vo, 
Researches regarding Matter and Mind, with a history of the philosophi- 

2 
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fMoper to remark, diat several of these doctrines are those of 
the first Socinians, and that Priestley pnly supported them by 
new arguments. 

It is not necessary for me to prondun^e here upoii questions 
so widely different from the studies whi^h cfdl us. together, and 
which, b^des, have bera so often debated ; it is enough to h^ve 
been obliged to relate them. But it belongs to my Subject to 
say, that Priestley supported them but too ably. His adver- 
saries themselves acknowledged that he possessed a vast erudi- 
tion, and a specious art in combining and directing hi^ resources ; 
they unanimously speak of him as one of the mo^t powerful 
controv^sialists of these latter times^ and as ime c^ the most 
dangerous enemies of orthodoxy. 

Writer; of this description are not now dreaded in the Catho- 
lic church, where authority alone is the arbiter of faith^ and 
where the writings that o|^pose its doctrines reipain unknown to 
the great body, of the faithful. But in Protestant countries, 
where every thing is submitted to argument, there continually 
reigns a sort of intestine war ; the theolo^ans are always in 
arms ; the empire of mind is a bait constantly offered to their 
ambition, and where dialectics may still make vast conquests. 
This was apparently what Priestley attempted ; and who will 
not pardon him ? Power is so seducing, and that of which peri 
suaaott alone is the instrument appears so gentle. 

Ferlmps he also had the weakness to think, that, in these in- 
credulous times, it was necessary to lighten the faith, as in stcNrmy 
weather a ship is cleared of the most cumbersome part of its 
freight. In fact, it might be thou^t that, after rejecting 
so many doctrines, he had but one additional step to make 
to fall into absolute infidelity ; but this he did not do. On 
the contrary, in theology, as in phyrics, he wished to occupy a 
station by himself, however perilous it might be^ and he trust- 
ed to his courage for its defence. He could not suffer any to 

oal doctrines concerning the origin of the soul and the nature of matter, as well 
as their influ^ace on Christianity with reference to the pre-existence of Christ. 
1777, 8V0. 

The Doctrine of Philosophical Necessity explained- 1777) $vo. 

Free Discussions regarding the Do^rine of Matei:ialism and of Philoso- 
phical Necessity, in a correspondence between Dr Priestley and Dr Prices 

Letter to J. Bryant in defence of Philosophical Necessity. 1780, Svo. 
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proceed farther than himself, nor could he bear to fall short of the 
point wluch he occupied ; sometimes he attacked the orthodox ; 
at other times repulsed the supporters of infidelity; and, in short, 
hardly had there appeared in Europe a work that seemed in the 
' slightest d^ree directed, either against revelation in general, or 
the manner in which it was explained, which he did not think 
himself obliged to refute. 

His activity was without bounds in this sort of war* ; Atheists, 
Deists, Jews, Arians, Quakers, Methodists, Calvinists, Episco- 
palians, and Catholics, had alike to combat him. There are 
works of his against each of these creeds in particular, and I 
should with difficulty finish were I merely to mention their 
titles. 

As a proof that all this was done in good earnest, he thought 
he could predict appfoeching events by Scripture. False [ntiphets 
commonly assign a long period to their prophesies, that they may 
not be detected during their life. Priesdey imagined himself su- 
rer of his point. He published in 1799 an address to the Jews, 
in which, from the revelations of Daniel and St John, he announ- 
ced to them their approaching re-establishmait in Palestine, the 
union of all religions, and the foundation of the reign of glory. 
Besides the calculation of the years, which refers to the ccnnmence- 
ment of the nineteenth century, that grand event was to be usher- 
ed in by the destruction of the papal power, the Turkish empire, 
and the kingdoms of Europe. The French monardiy, said he, 
which seemed so solid, has fallen ; the rest will quickly foUow ; 
the Pope is dethroned and exiled; the Turk subsists only 

* Independently of the polemical works already mentioned on the subject 
of unitarianism, he published the following in favour of revealed religion in 
general: 

Letters to an Infidel Philosopher. 1781 to 1789, 3 parts, 8vo. 

Iietters to the Philosophers and Politicians of France on the sulject of 
Religion ; 1793, 8vo. ; continuation 1794. 

Reply to Thomas Payne's work entitled Age of Reason. 

Observations on the Growth of Infidelity. 179(1 

Discourse on the Proo& of Revealed Religion. 2 vols. 8vo, 1796 and 1797. 

Letters to Yolney, occasioned by his work entitled Ruins. 1797, 8va 

Comparison of the Institutions of Moses with those of the Hindoos, and 
Remarks on Dupuis* Origine des Cultes. 1799, 8vo. 

We pass over many small treatises on particular questions of theology* 
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through the pity of his neighbours. He might himself have 
seen a part of these apparent signs vanish. 

I should have concealed such extraordinary details, were it not 
that our eulogiums are historical, and that, as such, I am impe- 
riously called upon to present both sides of the character in them, 
as the first and most illustripus of our predecessors prescribed. 
Besides, is there not some utility in seeing from fact how far 
the best minds may l^e led astray;, when they overleap the bounds 
that Providence has traced for our understanding ? The wan« 
derings of so fine a genius are a better preservative than its real 
misfortunes ; for what generous man would not suflfer even great- 
er evils, were he sure of announcing truth and introducing hap- 
piness ? 

It was not precisely Priestley'*s theology that brought his mis- 
fortunes upon him (for in England every dogmatist enjoys to- 
leration), but a system of politics which was too intimately con- 
nected with this theology, — I mean the politics of dissenters, 
which are almost always opposition politics. In France, the 
Protestants, from their religion, have been considered republi- 
cans ; they were only so from oppression. In Ireland, it is the Ca- 
tholics that pass for such, and the Protestants who rule them are 
royalists, l^ecanse the king is of their party. This natural oppo- 
sition is more violent in England than any where else, because 
thete the dissenters are partially tolerated, and only partially. 
They are kept at a distance from honours and public ofiices ; 
they are compelled rigorously to pay tithes for a religion which, 
they do not profess ; their children are not even admitted into 
the national universities ; and yet they are allowed to become 
numerous and rich, — they meet together, speak, print, and en- 
joy all the means of inflaming their resentment. 

Priestley was for thirty years the most eloquent, courageous, 
and, it might be said, the most obstinate organ of their com- 
plaints. He wrote a score of volumes with this view. It was 
with this object alone that he attacked those famous Letters in 
which Edmund Burke predicted, in a manner so terrific, and at 
the same tiine so true, the evils that would necessarily result 
from the French Revolution. Apparently the object of Priest- 
ley^s reply was not rightly understood in this country ; for it pro- 
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cured him the honour of being named a French citizen and mem- 
ber of the convention, two titles which did not seem then to 
suit so ardent a defender of revelation, or of universal toleration. 
He always, however, deccH^ted himself with the foimer, but elu- 
ded the exerdse of the latter, under pretence of not being suffi- 
ciently acqumnted with our language. 

Without pronouncing on the real merits of Priestley'*s politi- 
cal writings, I must be allowed to say, that they combine a rare 
moderation in language, with an uncommon loyalty in sentiment. 
He asks nothing for the protestant dissenters that he does not 
equally ^k for the catholics, and even with more force, because 
they suffer more. No catholic has pmnted in more glowing co- 
lours than he, the oppres^on under which the great mass of the 
people of Ireland groan ♦. 

I do not know whether the catholics took kindly of a unita- 
rian the efforts which he made for them ; but it is easy to con- 
ceive that this extension of his benevolence was not calculated 
to secure him the favour of the episcopalians. The hatred of 
the high churchmen also was almost entirely concentrated agmnst 
him ; all those who entered into controversy with him were sure 
of rich rewards, several of them had even bishoprics, which made 
him humorously observe, that it was he who held the list of the 
benefices of England. 

But the aver»on which he inspired was not confined to these 
lawful means of repression ; and it appears but too true, that 
the writings and fanatical prediction^ of some episcopal ministers, 

* His principal works on the English liCgislature, with reference to the 
different sects, are, 

Views regarding the Principles and Conduct of the Protestant Dissenters, 
in reference to the ecclesiastical and civil constitution of England. 1769. 

Address ofa Protestant Dissenter on the suhject of Church Discipline. 1776. 

Letter to Mr Pitt on the Toleration and Establishment of the Church. 
178a 

The Conduct to be observed by the Dissenters for obtaining the Repeal 
of the Act of Corporation and the Test BilL 1789. 
He also wrote on more general political subjects, such as. 

On the First Principles of Ctovernment, and the Nature of Political, Civile 
and EeHgious liberty. 1768, 8vo. 

Observations on the Importance of the American Revolution, and on the 
means of rendering it profitable to the world. 1786, 8vo. 

Sermons on the Slave Trade. 1788, 8vo. 
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powerftitly contributed to the troubles of which he was the vie- 

It was the period when the first dawnings of the Revolution 
divided not only France, but all th^ states, all the cities, and in 
a tnantf^r atl the fknilies of Europe. Open war was as yet car- 
ried 6n ii^ France only, but dissension and dispute were already 
universal ; and, what is singular, it wns in the freest countries 
that the greatest ardour for a revolution displtiyed itself. It was 
at a time when the partizans of the British gov^timent saw no 
other resource left, than to use the means which had been then 
so successful against the enemies of the French government ; 
mobs assaUed the revolutionists, or those who were accused of 
being such. 

One of the most terrible was the Biitninghain mob of the 
14th July 1791. Some.persons of different sects, among whom 
there were also individuals of the episcopalian persuasion, cele- 
brated a feast in honour of our revolution. It was noised abroad 
that Priestley was the promoter of. this festival. False tickets 
of invitation, expressing very seditious sentiments, were fabri- 
cated, and attributed to him. It was assefled that ^bisurd or 
critninal toasts had been drunk, while the ass<^mbly pronounced 
them entirely the reverse. At length the itifldmed pbpulace as^ 
* semble from all points ; the calumny cir(aflates and increases; 
there* are no horrors with which the guests are not charged. 
The house in which they are assembled is attacked, fbrced, and 
destroyed ; the fiirioils multitude have oidy tb^nanie of Priest- 
ley in their mouths, the dissenting minister, th^ chief of the re- 
volutionists, against whom the hatred of the episcopalians had 
long been dire<;ted ; this was the motnent when they were to 
aveiige theiinselves. The unfortunate old man was so little 
a#are of what was impultdd to him on that cby, (hat he was 
even ignorant of what was going on in the town, and bad not 
assisted at the dinner. But the band of riota*s hear tiothing ; 
they itnUgitie him id have fled ; armed with torches and all 
sorts of destructive instruments, they fly to his house. It was 
a humble retreat, half a mile in the country, the fruit of his 
savings and frugafity; he lived there with his wife dnd two 
of his children, in the simplicity of ancient manners. It was 
there that he had received the homage of so many travellers. 
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illustrious from their birth or merit, who would not leave Eng- 
land without becoming acquainted with so great a man ;— it was 
there that, for eleven years, he divided his time between the study 
of the sciences, the instruction of youth, and the exercise of chari- 
ty, the principal duty of his ministry. It possessed but a ringle 
ornament,.but that ornament was invaluable, — ^the immense col- 
lectimi <^ instruments, many of them invented and constructed 
by himself, the focus whence had issued so many new truths, 
so many discoveries that had been useful to these madmen 
themselves^ for they were almost all labouring people from Bir- 
mingham ; and, among the numerous manufactures of that city, 
there was scarcely one that did not owe some improvement in 
its processes to the discoveries of Priestley. But of what avail 
is gratitude against party spirit ? Besides^ what do the popu- 
lace know of such services? Every thing was crushed into 
dust ; the [reparations that had been in trial for several months, 
and that were to resolve important questions, were destroyed ; 
the rasters of observations kept for several years were com- 
mitted to the flames \. various worJcs that were in progress, a 
considerable library, containing notes, additions, and commen- 
taries, underwent the same fate. In a few moments the whole 
house was burnt, or rased to the groimd. 

What an appalling moment ! an old man, almost seventy^ 
witnessing the destruction in a moment of what fifly years of 
unremitting assiduity, and an economy of every day— of every 
minute-*had with so much labour procured him : not his mo- 
derate fortune, that was nothmg ; but the work of his hands, 
the conceptions of his mind, all that he still retained of ideas 
and experiments for the meditations of the rest of his life ! His 
family, who had removed him to some distance on the ap- 
proach of the mob,^ actually tore him away from this horrible 
spectacle. 

The insurrection lasted three days, and the houses of his 
friends experienced the same fate as his own. .As is usual, it 
was the victims that were accused, and the journals did not fail 
to announce that among Priestley'^s papers were found the 
proofs of a grand conspiracy. This calumny was sufficiently 
refuted by his subsequent residence, during two years, near 
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London^ in the dissenting college of Hackney *j where he 
taiight chemistry, and where he succeeded as a minister the 
celebrated Dr Price. Here his enemies had abundance of time 
to deliver him up to justice, and would have met with no oppo- 
sition to their purpose, had there existed the slightest proof 
against him. But they contented themselves with punting him in 
the most frightful colours in the periodical writings and political 
pamphlets of the day. 

There are few examples to be found of such an outbreaking 
of hatred ; and this atrocious attempt to blacken the character bf 
a man who did so much honour to his country, would be inex- 
plicable, were it not that we had seen so many examples, within 
these last fifteen years, of the power of party spirit in poisoning 
public c^inion, and had not fifteen centuries taught us to what 
an extent accusations, advanced under the pretext c^ religion, 
may be carried "f. 

There was nothing in hia personal character that seemed calcu- 
lated to excite sudi hatred. His controversies had no influence 
upon his sentiments ; he was, for example, always on friendly 
terms .with Dr Price, although they had often written against each 
other. Far from being any way haughty or turbulent in his 
manner, his conversation disclosed all the modesty of his writings, 
and nothing was more easy to him to say than those words; / do 
not knoWf a confession which costs most professed men of science 
so much to pronounce. His countenance bore the impress of 
melancholy, rather than of uneasiness ; and yet he did not fear 
to join the society of a few friends, nor to give himself up to a 
gentle gaiety in this familiar connection. This man^ so profound- 

* He published, when in this situation, Heads of Lectures of a Course of 
Experimental Philosophy, particularly comprehending Chemistry, 1794, 8vo. 

•f On the Birmingham Biota, and the conduct and sentiments of Priest- 
ley during the Bevolution, the following works may be consulted : 

Familiar Letters addressed to the Inhabitants of Birmingham, for the 
purpose of refuting various accusations advanced against the Dissenters. 
1790, 8vo, 5 parts. 

Letters to Edmund Burke, occasioned by his Reflections on the French 
Revolution. 1791, 8vo. 

' Letter to the Inhabitants of Birmingham ; Defence of the Revolution 
Dinner ; by Mr Weiss. Recital of Facts relative to that Dinner, with the 
Toasts ; by Mr RusselL 1791, 8vo. 

Appeal to the Public conceming the Birmingham Riots. 2 parts, 1791 
and 1793« 
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ly versed in sdence of various kinds, passed several hours daily in 
instructii^g young children. It was always the occupation ^that 
he preferred above every other, and his scholars ^11 regard 
him with .filial, affection, several even with a real enthusiasm. 

But no considen^^ion could rcstrmn him when he thpught he 
had some truth to defend ; and this trait of his ch^raqter, so 
prmseworthy in itself, destroyed the efiPect of his amia]i:de, quali- 
ties, and formed the torment of his life, because he carried it to 
excess, and because be forgot Uiat reasoning'is but the smallest 
of the means necessary for propagating opinions which interfere 
with long-continued habits or with present interests. 

The insults that were heaped upon him, and the fear of com- 
promising ^he life and fortune of his friends, rendered at length 
a re^ence in hb native country intolerable. Hjb new esta- 
blishment at Hackney, where his industry and patience h^ al- 
ready enabled him to repair a part of the disasters of Birming- 
ham, was unable to retain him ; and as to emigrate to France 
during the war would have been to justify all the imputations 
of his enemies, he saw repose only in the United States of Ame- 
rica ; but he was long before he found it there ; the prejudices 
that had inflicted upon him so much misery in England, Col- 
lowed him across the Atlantic, and until Mr Jefferson was no- 
minated to the presidency, he was not without fear of being 
still obliged to quit his asylum. 

The dedication which he makes of his Ecclesiastical History 
to that great magistrate, in graUtude for the tranquillity which 
he bestowed upon him, and Mr Jefierson^s reply, afford beautiful 
models of, the intercourse which may exist between men of 
science and men of power, without bringing disgrace upon either 
party ♦, 

Priestley proposed to devote the rest of his life to that work, 
in which he intended to bring together into one view the dev^ope- 
ments and proofs of all his theological opinions ; but he was 
arrested at the fourth volume by a fatal accident. His food 
was one day found poisoned, and nobody knew by what mis- 
fortune ; his whole family was in danger, and after this he did 

• We are aware that we have not by any means mentioned the whole of 
Priestley's works ; we have even remarked, that there is as yet no complete 
catalogue of them. 
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nothing but languish. A gradual decay tenninated his days 
after three years of suffering. , 

His last* moments were filled up by the effusions of that piety 
which had. animated his whole li&, and which, from being ill 
governed, had caused all his errors. He had the Grospels read 
to him, and thanked God for having granted him a useful life 
and peaceful death. He considered as among the prindpal be- 
nefits which he had received, that of having been personally ac^ 
quainted with almost all his contemporaries of celebrity. I goto 
deep like you, said he to his young children as they were carried 
away from him ; buty added he, looking upon those around him, 
we shall awake fyfgethery and, I hope, to eternal kappmessy thus 
testifying in what belief he died. These were his last words. 

Such was the end of that- man whcnn his enemies accused so 
long of attempting to overthrow all religion and aU morality, 
and yet whose greatest error was, that he mistook his profession, 
and attached too much importance to his peculiar sentiments, 
on matters where the most important of all sentiments should 
be the love of peace. 



Facts m regard to the Hybernation of the Chimney SwaUoroo^ 
(Hirundo rustica). By the Reverend Colin Smith of In- 
verary. In a Letter to Professor Jameson. 

Dear Sib, Bocaird near Inverary^ 22d June 1827. 

Af those facts, which ^me under individual observation, in 
different places and at different times, were communicated and 
compared, much information might perhaps be collected, and 
much light thrown upon many parts of Natural History, which 
are still veiled in obscurity. I hope, therefore, that you will not 
consider me idly obtrusive, in making known to you the follow- 
ing particulars connected with the history of the swallow ; be^ 
cause, though quite insufficient to determine the winter resi- 
dence of this bird, they shew that he occasionally sinks into a 
state of torpor, from which he is recovered by the application 
of warmth. 
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On the 16th November 1826, a gentleman residing near the 
banks of Lochawe in Argyleshire, having occasion to examine 
a shade which served for a cart-house, and which seemed in a 
tottering condition, saw an unusual appearance upon one of the 
rafters, which crossed and supported the thatched roof. Upon 
procuring a ladder, he found, to his astonishment, that this was 
a group of chimney swallows (the Hirtrndo rustica)^ which had 
taken their winter quarters in this exposed situation. The 
group consisted of five, completely torpid ; and none of the tribe 
to which they belonged had been seen for six weeks previoudy. 
With a thoughtlessness which he, in common with every lover 
of science must regret, he took them in his hand as they lay 
closely and coldly together, and conveyed them to his house, 
in orda* to exhibit them as objects of curiosity to the other 
members of the family. 

For some time they remained, to all appearance, lifeless ; but 
the temperature of the apartment into which they were carried, 
being considerably raised by a good turf fire, they gradually 
betrayed symptoms of resuscitation, and, in less than a quarter 
of an hour, feeling that they were rather rudely handled, all of 
them recovered so far as to fly impatiently around the room, 
in search of some Opening by which they might escape. The 
window was thrown up, and they soon found their way into the 
fields, and were never seen again. 

Now, in this circumstance, which I am able to prove to the 
satisfaction of any individual, there is nothing contradictory to 
the supposed migration of the Hirundo rustica to Senegal, but 
there is enough to account for the popular notions regarding his 
domicile amongst us during the winter. For is it not possible 
that those birds, which are the produce of a second, or even of 
a late incubation, may* often find themselves too weak to take 
those bold flights wWch the parent birds, as well as the produce 
of first amours in the earlier part of the season, perform, or may 
perform, with safety ? And that He who is no less bountiful in 
the preservation than in the production of life, has made a pro- 
vision for the existence of these birds, during the winter, such 
as he is known to have made for other animals, that have not 
the power of migration, nor a nature fitted for retaining all its 
vital functions, in every modification of circumstance. And it 
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is to be remembered, that this supposition is not contrary to the 
first rules of philosophising, even were it proved that the Hi- 
rtmdo rustica does migrate : For it is not adducing more causes 
than are necessary, but merely arguing in accordance with a 
fact ; and, though the fact may not be considered as perfectly 
conclusive^ since this group were so unfortunately disturbed, 
and their capacity of retaining life during the winter, therefore, 
unascertained ; yet, to destroy the validity of the reasoning, it 
IS necessary to shew, that animals, which are torpid for a month 
or six weeks, cannot continue so for a longer time, without the 
total loss of their vital principles ; in other words, that the sus- 
pension of organic action, in such animals, for a longer term 
than six weeks, is equivalent to the total abolition of such ac- 
tion. Those that become dormant amongst us are known to 
have the period of torpidity determined by circumstances pure- 
ly adventitious, such as an early or a late spring ; and, if it be 
legitimate to reason analogically in the present instance, the 
torpidity and resuscitation of the above-mentioned group of 
swallows, six weeks after the disappearance of the rest of the 
species, must be as conclusive, in every respect, as if they had 
been found and roused to feeling after a dormancy of six 
months. 

I would beg to add, in speaking of this interesting bird, that, . 
like the Tetrao tetrix, and several other birds, he frequents si- 
tuations, for many seasons, which he deserts without any Appa- 
rent cause. Thus, Gleneveraw, Argyleshire, the residence of C 
Campbell, Esq. was a favourite resort of the swallow, and his evo- 
lutions, as he hunted his favourite insects, were a constant 
source of amusement to the intelligent proprietor of the place ; 
but, in 1826, only a few pairs were seen, while the situation of 
the rest seemed to be occupied, and their office performed, by 
the common bat ( VespertUio murintis), which, contrary to its 
usual habits, ventured boldly forth, during the brightest hours 
of that bright season, and, seemingly exulting in the more than 
ordinary number of Phalaenae which fell to its share, glided 
along under the shade afforded by the larger trees. As late as 
26th May of this year, no swallow had been seen in this part of 
Gleneveraw. 

The» sand-martin (Hirundo riparia) might, I should sup- 
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pose, be freqyently found donnant in its hole ; though I bav^ 
no other r^ison to suppose this than that, when warm weather 
occurs early in spring, he has often been seen going about, 
sluggishly indeed, accoi^ding to the warmth of the atmosphere, 
or the compara^ye abundance of his food ; and then, upon a 
change of weather, disappearing like the bat, till such time as 
the sun had exj^rted more of its genial influence upon the earth. 
Thus, the sand-martin made his appearance in Lorn this year, 
as early as 15th April, and was seen during the 16th and 17th, 
when the wind blew gently from S. W., and the thermometer 
ranged from 60° to 60° in the shade. But when the wind changed 
to the E., the tliermometer ranged from 41° to 48^, and he dis- 
appeared till the 30th, when the wind was S. W., and the ther- 
mometer again ranged from 66° to 60°^ 

I need not add how much more probable it is, that this bird 
should seek shelter in the dry holes which it had dug for itself, 
than among reeds in a situation foreign to its habits. It is 
much more easy to believe, that it should migrate to any dis- 
tance, than that it should possess the faculty of suspending its 
sentient powers, by an act of volition, and c^ again emerging from 
the waters, before their temperature had scarcely undergone a 
change. And, if they have been found in such situations, it 
might be. well to ascertain whether they were dormant or dead ; 
whether they were, like the group found on Lochaw-side, re- 
covered to a confused sense of existence, and falling into the 
waters as readily as into any other situation, or actually seeking 
shelter from the severity of the weather, and dropping their sen- 
tient while they retained their living principles. 



Thermometrical Observations, at Mtt-Town, New South Wales. 
By the Reverend John Macgaevie, A. M. Minister of tlie 
Scots Church, Portland Head, In a Letter to James Dun- 
lop, Esq. Paramatta. (Communicated by Mr Dunlop.) 
Dear Sir, 

X HE temperature of the atmosphere, and of the earth, as in- 
dicated by the thermometer, has been so often examined byyour- 
self, in connection with Sir Thomas Brisbane, our late respected 
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govejcnor, that any thing I can gay on the siibjcct inay t^f^^r 
like a tale twice .told* Hxytyowr ot^rvations were made at Pa- 
ramatta, fni/ne were madeon'the Hdwkeisbury, twenty miles far- 
ther in the interior, in full view of the Blue Mountains, and sub- 
ject to dense fogs ijn the mornings and, seeching heats at mid- 
day, from an almost vertical sua and. hot winds. 

The general average of the days, in this part of the colony, 
may be stated as follows, the varieties being very limited. In 
some, the morning sets in with a dense fog, which disperses 
about ten, or sometimes sooner, and ushers in a hot day. Other 
days are clear in the morning, and cold at mid-day, by reason of 
a strong cool breeze. Other days commence with a dark-blue 
haze setting in oyer the forest, which continues for some time, 
and is always followed by great heat in the sun's rays. Other 
days are remarkable for commencing with a clear sky in the 
morning, which increases to a hot clear noon, with a close, sul- 
try, suffocating, warm wind, during the rest of the day. This 
is that sort of wind prevalent on the south ade of the Equator, 
near the Cape of Good Hope, which seamen call a fiery south- 
easter. Other days are completely enveloped in clouds, when 
the thermometer ranges very little all day. Other days are re- 
markable for incessant rain. These varieties are so common in 
the xx)lony, that it is no difficult matter to predict the kind of 
day from the appearance of the morning. Occasional deviations 
sometimes take place ; as in the case of occasional dry squalls, 
and thunder storms, which are very loud and l6ng-continued ; 
but these are exceptions to the general rule. 

The extremes of this division, the very hot aays, on which 
the thermometer ranges from 30° to 40°, and the calm moderate 
days, on which it ranges from 3° to 4°, were so Unlike the same 
days in England, that I considered it might be usefbl to know 
the fluctuations of the thermometer upon these days, to see if 
they might assist in forming or explaining some general rule that 
might account for the distribution of heat, and change of tem- 
perature. 

As I have neither time nor inclination to jiqdulge in lengthened 
speculation on the subject, I shall give you the results of my ob- 
servations, made with great care, from which you will see that 
the thermometer, on these hot days, fluctuates in a most surpris- 
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ing manner, and that, were a man to take only the means at 7 
A. M., 19 p. M., and 4 p. M. ; or ten in the morning and ten at 
night, as others propose, he might obtwi the extremes of the 
range ; which might ^ve him data for determining the tempera- 
ture of the earth ; but they cannot be depended upon, when in- 
tended to furnish correct notions respecting the temperature of 
the atmosphere, and its variations. The thermometer employed 
was the very delicate one made by Troughton, formerly in your 
possesion, on which, you are aware, all dependence can be 
placed. 

I. Register of the Thermometer^ at Pitt'Town, New South Wales, on 
the banks of the Hamkesbury, on 5th January 1827> a fair ave^ 
rage midsummer day, with a strong cool breeze, blowing all day. 
At mid^day, grass 88^ Sand 98^ Water 78^ Air 79^' to 
80^ 

Strong cool gusts of west wind, clear sun, hot 
Average rise in the hour 2 degrees. 

Strong cool breeze increasing. 

Wind Mien, descent in 50 minutes f ths oi a d^ee. Ave- 
rage rise in the hour a half d^pree. 

Average rise in half an hour 4 degrees. 

And a shade less, wind nearly ceased. At this rate, not to 

be depended on, only for a few minutes. 
Breeze. 

Ditto fresher, and hot. 
Average rise S^th degrees in the hour. 

Sun overcast, breeze strong, descent l|th degrees. 
Breeze strong, sun bright. 
Ditto, do. descent 1 1 degree per hour. 
Ditto, do. increasing. 
Ditto, do. overcast. 

Very strong, loud, shrill wind, descent 1 degree. 
Severe gust. 

Very violent gust, desert half a degree. 
Nearly calm. 
Still mtto. 

Cold breeze, descent fths of a degree. 
Sunset. 
78* I Moon clear on thermometer. 



Thus throwing out the 84% at 1 o'clock, for which I will not 
be answerable, the rise from 10 to 2 is equal to 6|% while, to fall 
the same quantity, it took six hours, making about li"" in the 
one case, and 1° in the other, per hour. 
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n. Register of the Thermometer, on 6th January 1827, at Pitt' Town, 
on the banks of the Hawkeshury, being a fair average midsummer 
day, with a very strong cool gale blowing during the whole day. 

Thermometer in sun 92^, sand 98®, water 78^ evaporation in a strong cool 
breeze 65® in a minute and a-hal£ Thermometer 20 feet from the ground, 
and in the shade. * 



6^ A. M. 


70® 


Sky dear, air cool,lll»»30',40'| 


77® 


Risel®; and from 11 






calm. 


&50' 




to 12 equal 1®. 


6 30 


71 


Rise 3* per hour. 


12 


78 




7 


73 




12 15 


78 




730 


744 


Risef^ 


12 20 


79 


Strong breeze, rather 


8 


731 


Beautiful dear sky, sun 






hot 






coming more to 


12 30 


79 








north, no wind. 


12 40 


794 




8 5 


7«i 


Crickets lively, which 
they seldom are, till 
thermometer about 

74®. 


12 50 


80 


Strong, somewhat hot; 
not suffocating, nor 
painful; sensibly 
warmer than at 12 h. 


8 16 


73 






/ 


Rise 24®, and a shade 


8 25 


Hi 








more ; hot breeze. 


8 30 




1 


804 




8 45 


74 


Calm,*airreeably warm, 
rise 4^. 


1 30 
1 55 


81 
814 


Rise 14. 


9 


74 


A shade less, wind now 


2 


81 








perceptible, swallows 
lively about the 


2 20 


814 


A strong and violent 
gust of cool wind. 






houses. 


2 40 


814 


Rise 4'*. 


9 10 


74| 


Wind brisker. 


3 


82 




9 20 


75* 


Sun more to the north, 
to which the front of 
the house is situated. 


3 20 


824 


Strong coldbreezefrom 
W. or N. W. with 
douds. 


9 30 


75 


A shade more, slight 
W. or S. W. wind. 


3 40 


82 


Clouds over sun. 






4 


824 


Clear of clouds; rise 4®. 


9 40 


75i 


Slight long doudsfrom 


4 30 


814 








south to north. 


4 45 


81 




9 45 


751 


Rise 2®. 




81 




10 


76* 


Wmd getting brisker. 


5 


814 


Sun not dear ; &11 1®. 


10 10 


76i 


Strong gust, wind 


5 30 


804 


Sun in a haze. 






warm from west, and 


5 45 


80 


And a shade less. 






from the interior. 


6 


79 


FaU 14^ 


10 20 


77 


Strong warm wind. 


6 15 


79 




10 30 


77 


Very strong wind^in 


6 30 


781 


Clear, calm. 






gusts. 


6 50 


78 


Pitto a shade less. 


10 40 


m 


A powerfiil gale from 


7 


774 


Sun down ; horizon 
. hazy;feUlf. 


10 45 


77 


Do. * 


7 15 


76 


Mpondear. 


10 50 


774 




9 


76 




10 55 


774 


Verv violent gust; 
wmdcooL 









Here, we see the thermometer rose gradually from six in the 
momii^, till four in the afternoon ; at least \9>\ degrees in ten 
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hours, or about a degree and a quarter an hour-; and that it fell 
from 4 to 7.15 o'clock, 6^ degrees, or about two degrees an 
hour, l^rom lO a. m., when it was 76°, to 4 p. m., when it was 
at its maximum 82^% it rose about a degree an hour, the air re- 
ceiving heat slowly, and parting with it speedily. 

These registers furnish information only respecting the in- 
crease and decrease of the heat of the atmosphere, but no ac- 
curate rule can be drawn from them respecting the minute in- 
cremental differences, in small portions of timew To secure an 
accurate account of the regular changes undergone by the air, 
at very short intervals, I consider a matter of some importance 
in arriving at any general law that may govern the distribution 
or increment of heat in the atmosphere. In every climate, the 
general characters of the days may be easily discovered by ob- 
servation, and brought under a few heads. Accurate observa- 
tions of the changes produced on the thermometer during these 
days,however fewip number, if madeat very short intervals, would 
be much more satisfactory to the meteorologist, than observa- 
tions mado only at morning, nopn, and night. These give the 
exti'emes of varia,tion, but all the delicate shades and tints of 
the picture are Idst ; for the changes on some days, in a few 
hours, are almost innumerabla To use, therefore, a homely 
Botany Bay simile, we see, by the one modcy only the outside 
of the bush, but we wish to see all the delicate flowers, leaves, 
and pods, of whidh it is composed. The following re^ster of 
two days, kept in ithis manner, will show very cle^ly that an 
equal and gradual! increment very frequently takes place in the 
early part of the Aajj but is not to be depfinded upon when 
heat has come to its meridionlEiI or vertic£d poiiit, which is most 
frequently betweeii three and four o'clock p. m. The register 
was kept with great accuracy to each quarter (ff a degree, and 
e^etf variafiori arid change wife marked. The 7th and 8th 
of January were not fair average days of close suffocating heat^ 
that could be de||)erided upoh. The 9th and 10th of Januai^y 
were particularly favourably. It must be recollected, that the 
sun is now nearly vertical, being on the tropic, and not much 
m<»^ than ten degrees from our zmth at tdid^day ; that he tra- 
vds from the easti to the north, and that the north-west wind 
blows from the interior opposite to the course of the sun. 
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III. Register of the Themuymeter, at Piii^Totvn, New South Wales, 
9th January 1827> being a fair average mid^summer day, with 
close stifling heat, and without a sultry wind. 
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Breeze slackened. 


11 43 


80 
80 


Cool ; calm ; white haze. 


8 15 


69 


Shade more, cool, calm. 


11 45 


And a shade more. 


8 20 


69 


Cool fresh air from 


11 47 


81 








N.W. 


11 50 


814 




830 


694 


Ditto, wind fresher. 


11 53 


81} 


' 


835 


69J 




11 55 


82 




8 45 


70 


A shade more, breeze 


11 67 


82 


Alittle less; whid brisk. 


8 53 


704 
71 


fresh, air cooL 






but gloomy ; not padn- 


8 57 


Shade less; rise 3°. 


12 Op.m. 


81f 


Rise 440 per hour. 


9 


71 


Coal air of wind- 


12 7 


82 


... 


9 5 


71f 

2J* 


Ditto. 


12 15 


821 
88| 




9 10 




12 20 


A warm pufifof hot air. 
A cooler breath of wind. 


9 20 


72 




12 24 


83 


9 40 


73 


Crickets and grasshop. 


12 27 


834 


Heat of sun powerful 






pers livelj, and nu- 
merous. 


12 65 


84 


Cool,equable, agreeable 
bream, of air. 


9 45 


734 


Refreshing strong 
breeze. 


1 

* 16 20 f 


84 


A shade more. Rise 24^ 


955 


74 


A shade less; milder. 


84 








no wind ; rise 3'. 


1 30 


844 




1« 3 
10 5 


74 

53 




1 36 


84} 


Warm air, causing spon. 


Slight breeze, puld. 


1 40 


85 


taneous perspiration. 
A shade more. 
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lb 45' p. u 

1 55 

2 

« 5 10& 
^ 15, aU 
2 30 
2 35 
2 40 

2 50 

3 
3 10 
3 15 

3 18 
3 23 
3 26 
3 28 



3 30 
3 33 
3 85 
3 45 
3 50 

3 55 

4 
4 5 
4 10 
4 20 
4 25 
4 30 
4 35 
4 40 
4 45 
4 50 
4 55 



85d 

85i 

85i 

85 

85i 

85f 

85 

86 

861 



85i 

85 
844 
84 
84 



82f 
82| 
82} 
83 

82i 
82| 
82 
81f 

814 

81 

81 

80} 

80| 

80 

80 



A shade less. Rise l^^^. 
Hazy. 



Calm,wann air ; rise li^'* 

Sun slightly douded, 
but air rather hot 

A slight cool air. 

Breeze. 

Breeze a little stronger. 

A shade less ; strong 
pust ; leaves of corn- 
husks flying about. 



Wind ceased ; sky hazy, 

threateniiuF a sale. 
Fan 40. ^ ^ 
Wind moderate. 
Brisker do. 



Strong cool wind. 



And a shade more. 
A shade less. 



5»» O'p.M 



10 
20 
25 
30 
40 

45& 




50 



6 5 
6 10 
6 20 



6 30 
6 35 



6 45 

6 55 

7 
7 10 
7 15 
7 30 
9 



9 38 



79|*| Horizon hazy; zenith 
I dearpale blue; fall 3)^ 

794 Strong breeze. 

79 

78] 

78t 

784 

78f 

78} Sun in a haze, reflected 
light pale-red and glis- 
tening; sun*8 border 
yellow, calm ; fell W 



784 
78} 

77} 
77i 



774 
77 



76} 

764 
764 

m 

76 
71 



Sun*s body of a brim- 
stone yellow; reflected 
light dark-red, glist^- 
ing; horizon hazy. 

Sun now dark blood-red, 
no reflection of rays, 
haze. 

Sun sinking, as the poet 
says, ^ in a sea of blood.* 

Sun down. 

Fall 24^ 

Moon bright, night cooL 

Here it descended about 
14** every 30 minutes, 
when the ni^ht became 
cold tod chill, after so 
hot a day. 



IV. Register of the Thermometer on the 10th January 1827, at Pitt- 
Tonm, New South Wales, being a fair average day, with dense fog 
in the morning, clear sky at noon, and dark haze in the afternoon, 
with a hot suffocating wind. 



5to6'^A.u. 


634* 


Very dense white fog 


6 30 a.m. 


67 








over the Hawkesbury, 


6 33 










heavy dew. 


6 35 




6 


64 


Clear in zenith; no 


6 37 


67} 








grasshoppers nor crick- 


6 40 


es^ 








ets. 


6 45 


684 


Air cool and pleasant ; 
range in this hour 4*' 


6 5 


644 








6 10 


644 


Fog dispersing; no 


7 


69 








wiad ; sun dear. 


7 6 


69 


Cool air. 


6 12 


64} 




7 15 


69} 




6 15 


65 


Fog almost dispersed. 


7 18 


70 




6 20 


654 




7 20 


70 


And a shade more. 


6 22 


66 




7 22 


704 


Not a cricket heard. 


6 25 


66} 




7 30 


70} 
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Register, Sfc, 10th Janimry — Continued. 



7 50 a.m. 


72 


Range in this hour 34% 
about half a degree 
every five minutes. 


11 59 a.m. 


96 


Warm air, sudden rise. 
Range in the hour Y ; 
greatest faU 34°; rise 
34* in 25 min.. 


8 


724 


Fair ; no wind. 






8 5 


73 




12 p. M. 


864 


Warm glow. 


8 15 


734 




12 2 


86| 


Do. breeze strong. 


8 20 


74 


Crickets heard, long 


12 3 


87 


Do. violent gust, warm. 






unnatural note. 


12 5 


874 


Crickets very lively, na- 


8 30 


75 


Clear pure sky, threat- 






tural notes. 






ening a hot gale. 


12 7 


87i 


Warm air. 


8 40 


75i 


Range of this hour 44% 
or 4 deg. every 4 min. 


12 9 
12 12 


874 
88 


Calm. 


9 


761 




12 15 


87 


Cool gust. 


9 5 


76| 


Light air of wind. 


12 18 


88 


Warm strong wind. 


9 10 


77 


A slight warm puff. 


12 20 


88 


A shade more ; violent 


9 20 


774 








gust of warm wind. 


9 30 


78 




12 25 


87f 
874 


Cooler. 


9 40 


784 


And a shade more. 


12 27 


Do. 


9 45 


784 


A cool breeze in shade, 


12 30 


874 


Do. 






but in the sun hot. 


12 33 


874 


Do. 


9 50 


794 


Range ofthis hour 3**. 


12 35 


87 




9 55 


791 


Calm, sun clear ; crick- 


12 40 


86| 


Strong cool gale, not a 
cloud in the sky. 






ets very lively, natural 






10 


79i 


note. 


12 45 


864 


Do. 


10 5 


804 


No breeze. 


12 47 


864 




10 15 


m 




12 50 


86 


Strong wind, not scorcli - 


10 20 


811 


Strong gale of warm 






ing. 






wind commenced. 


12 55 


851 




10 22 


82 


Gusts whistling gust. 


12 57 


864 


Strong, cooL 


10 25 


824 


Gusts abated. 


1 


86 


Strong but warm glow. 


10 30 


824 


Calm. 






Range 4° down; rise 


10 35 


82i 


Gale must have cooled 
the air 11 min. to 4 deg. 
Range of this hour 3J^^ 






in 20 min. 24° ; &U in 
40 min. 2°. 


10 45 


83 


1 2 


87 




11 


85 




1 4 


874 


Warm suffocating wind, 


11 5 


854 








rise sudden. 


11 10 


84 


Strong whizzing breeze 


1 5 


874 








cooL 


I 7 


871 




11 12 


83 


Strong loud gust, cooL 


1 9 


88 


Crickets again in natural 


11 13 


821 


Very violent gust of 
wind, hot, from NW. 






tune ; had stopped in 
the cool gale. 


11 15 


83 


Do. do. 


1 11 


874 


Strong gust. 


11 17 


834 
824 


Do. do. 


1 40 


884 


Strong warm wind. 


11 20 


Cool, but strong breeze. 


1 45 


874 




11 25 


824 


Stiff cool gale. 


1 50 


87 




11 27 


824 


Strong, cool, hissing 
gale. 
Do. do. crickets with 


1 57 


874 


Range in this hour 2^ of 
rise in 9 min., and &11 


11 33 


824 






14" in 10 min. from 


11 35 


824 


long croaking note. 
Violent gust from N W. 
Rose suddenly. 


2 


87 


1»» 40'» to 1»» 60"*. 


11 40 


834 


2 5 


87 


Cooling breeze. 


11 43 


83} 
834 


Gale abated. 


2 10 


864 


Very strong do. 


11 45 


Gusts renewed. 


2 15 


87 




11 48 


86 


A shade less ; warm 


*2 20 


884 


Warm air. 






breeze ; sudden rise. 


2 25 


894 




11 53 


84J 


Breeze rather on the 


2 26 


89i 








increase. 


2 28 


90 




11 57 


84 




2 33 


90 


A shade less. 
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Register, S^c. lOth January — ^Continued. 



236 


m 




5 40p.m. 


84J 


Glass more steady and 


2 40&45 


m 








regular. 


2 55 


89 




5 50 


84 


Range down = 3**. 


3 


89i 


Range of rise from 2'' 


6 


84 








10^3*. 


6 10 


834 


Sun with a curious yel- 


3 7 


90i 


WaYm strong gale. 






low haze around him. 


3 15 


m 




6 25 


83 


A shade less; light of 


3 25: 
3 30 


88 
881 


Cool, shrill gale, hot. 






sun yellowish ; reflect- 
ed ught, on a white 


3 35 


88i 








ground, abeautlftil pale 


3 40 


881 








red. 


3 50 


89 


Range from 3»» 7" to 3>» 


627 


82| 
821 








25«, 3MfeUof24. 


630 


Strong wind, haze ; sun 


4 


89 








almost obscured, white 


4 5 


89i 








spot in centre. 


4 15 


87i 




635 


82 


Sun like a baU of red 


4 25 


88i 








hot metaL 


4 SO 


89 


Gale, 


6 50 


82 


Sun down, dark, hazy 


4 35 


e^ 


Glass v&cy feyerisk. 






horizon, and indicating 


4 45 


874 








sahotstifflingnight. 


450 


87 




7 


82 


Range 24^ down. 


5 


87 


Range, descent of 2^ in 


7 16 


814 


Moon dear. 






30mln. 


7 20 


81 




5 5 


86 


Moderate, sun clear. 


9 30 


754 


Sky ov^east, wind high. 


5 20 


85 








threatening a gale Sad 
rain ; descent this hour 


5 30 


85 


And a shade less ; heat 










fully more oppressive 
than at 90, or less able 






7% indicating a descent 
ofrinevery 20min. 




^^^ 


to bear it 









V. Register of the Thermometer on Wth January 1827, at FUi^Tonfu, 
New South Wales. 

The Thermometer during the following day, January 11, continued uniformly 
advancing and descending. Thus, 

light clouds, clear; no crickets. 
Cridrets lively. 



Hot, dose, warm wind. 

In sun 100^ 

Sun overcast, threatens a squall. 

Getting cooL 

Overcast ; threatens a thunder storm. Thus, in 6>* 40» it 
rose 144% And sunk 15*^ in the space of 5*^ 20*. This, how- 
ever, does not shew the minute variation. 



6»» A. M. 


734- 

74| 


8 


9 


75 


9 5» 


77 


10 20 


83 


12 30 


87 


12 40 


87 


1 30 


88 


1 40 


1? 


3 30 


4 20 


82 


4 50 


79 


6 35 


73 
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VI. Register of the Thermometer, on \2th January\^T,atPitt'Town, 
New South Wales, being a fair average midsummer day, covered 
with dense immoveable clouds, the sun not appearing all the day. 

This day was as remarkable for steady, undeviating, low temperature, as the 
preceding days were for unsteady fluctuating variations. 

Cloudy, cooL No crickets ; seldom heard till the thermome- 
ter is above 74* ; yesterday crickets and grasshoppers flying 
about in all directions, toiday not one to be seen. 



Range &om 6 to 2, or eight hours, = 3' ; from 2 to 6 jp. h., 
or four hours, = 8®. 



6»» A. M. 


71" 


7 40» 


71 


1 


72 


2 p. M. 


74 


4 


714 


5 


71 


6 


71 



VII. Register of the Thermometer at Pitt-Town, New South Wales, om 
the ISlh of January 1827, being a fair average day; cool in the 
morning, glowing hot at mid-day, with a strong gale, and followed 
by a severe thunder gust, and cool calm evening, 

Mtld, pleasant ; cloudy ; rose gradually to 12 p. m. 



Cool, wind howling, clouds dark. 

Greatly overcast, threatens thunder. 

First peal heard distant. 

Bain in laxpe drops. 

Rain very heavy, wind strong. 

Severe squall, thunder loud and high* 

Squall at its worst, heavy r&in. 

Wind abating. 

Squall nearly over. 

Gium, with douds. 

Steady till this ; fresh squall coaiBieiiciii|. 

Very severe thunder storm, squall from N£. 

Oide abating ; continued steady tifl 7 p* m. 



6 A. M. 


76* 


12 p. M. 


904 


12.27 


90 


12 33 


89i 


12 40 


89 


12 45 


884 


12 56 


87 


1 5 


854 


1 10 


844 


1 15 


83 


1 20 


19 


1 25 


Tl 


2 10 


824 


2 40 


82 


3 30 


77 


333 


76 


3 40 


764 


730 


74 


8 40 


73 


9 


73 



VIII. Register of the Thermometer at Pitt^Town, 2lst January 1827, 
being a fair average day, with Kght hazy clouds over the whek 
sky, painful scorching heat, and a strong hot gale from the sun, 
and going round from E, to W. by N. during the day. 



Cloudy ; clouds about 11 break away, and heat graduaUy in- 
creased till 2 o*clock. 



6 A. M. 


73« 


7 30 


74 


8 


74i 


9 10 


824 
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t A.M. 


974 


2 30 


98 


3 40 


98i 


3 20 


96i 


3 35 


96 


4 35 


95 


5 30 


924 


6 


91 


6 30 


91 


9 


86 



244 Rev. J. Macgatrie's Thermomeirical ObservcUions 
Table — continued. 



Hands and face affected by strong heat. Air in breeze 104% 
in sun 114|% in warm shade 104\ 



Beautiful clear sky to the west* 

Sun with a yellow tinge on the border^ 

Continued to descend; lowest during the night about 76^ 
Highest rise 254^ in the shade ; in sun, 41 f". 

Sudden changes like these must try the strength of the strong, 
est constitution. On the 18th of January, the change of tem- 
perature, in falling fix)m greatest heat, in one hour, was 4J 
times greater than it had been on the 12th of January in four 
hours ; and on the 21st January, the rise from 6 to 2, m the 
shade, was more than eight times that on the 12th January ; 
ands in the sun^ was fourteen times greater that it had been in 
the same space upon the same day. 

From these observations, imperfect as they are, (and to do 
justice to meteorology would require more labour and unremit- 
ting attention than one man can bestow), we draw the follow- 
ing conclusi(»is ; 











Hour of 


Mean Heat 


HourcoRO- 




No. 


D«y. 


Naof 
OtaMTva. 


Maxi- 


Mazi- 

mmn 


by Average 


SKSfSeal 


Character of Day. 






dons. 


Rett 


Heat. 


▼atkns. 


nearly. 




I. 


Jan. 5. 


26 


83J 


2 


7941 


10 30 


f Warm, strong 
\ cool wind. 


II. 
III. 


6. 
9. 


54 
137 


824 
864 


3 20 
3 


76/, 
73tVt 


9 45 
9 45 


Hot ; no wuid. 
fFog, suifocating 


IV. 


10. 


147 


904 


3 7 


80M 


10 5 


V. 


11. 


13 


88 


1 30 


80H 


9 40 


Hot, dose wind. 


VI. 


12. 


7 


74 


2 


73 


12 


Cool, calm, cloudy. 


VII. 


1& 


20 


904 


12 


814 
881 


10 


Hot thunder gust. 


VIII. 


21. 


14 


984 


2 40 


12 


Scorching heat. 


Sum, 


4ia 


693f 


30 37 


629 


83 45 




Mean 


ofAv. 


52 


865 


[ 3 49 


734 


M) 28 



It is somewhat Angular that the hour of maximum heat in 
thi5> Table, and in the average, should occur about 3, or be* 
tweeti 3 and 4 oVlock p. m., and that the average or mean tern- 
perature should occur about 10, the precise hours that seenr 
to correspond with observations made in the northern hemi- 



Digitized by 



Google 



at Pitt-Tawfiy New South Woks. 245 

sphere ; and we have not any doubt that, if a continued series 
of experiments were made at very short intervids in this colony, 
nJie hours in averages would be found exactly to correspond. 

Mr John Coldstream made a series of observations, for twenty- 
four hours, each month in the year, for one year, the results of 
which were published in the Memoirs of the Wernerian Society for 
18S3. According to the average result of these well conducted 
experiments, it was ascertained that the dally range of the thef- 
Tnometer was on an average about 9°*93, its maximum being 9S% 
which happened in August, its minimum 5"" occurring in Fe- 
bruary. The average daily range would be much greater in 
this colony, when we know it sometimes ascends from 65^ and 
70° to 114°, and, according to your own accurate observations 
at Paramatta, even to 118^° in warm situations In the open air. 
It would, therefore, be a matter of singular utility, to have 
many sets of observations long conjdnued, and at very small in- 
tervals, both at Paramatta and on the Hawkesbury, and perhaps 
on the Blue Mountains, and at Bathurst or Liverpool Plains, in 
this cdony, that the general rule might be found by which the 
ten^rature of the earth is regulated, and changes of tempera- 
ture produced. This has been recommended by Dr Dewey in 
America, and by Mr Coldstream in Britain, who very justly 
observe, *^ that this is a task that may "be accompli^ed by the 
4x>-operation of many, but can never be done by any dngle in- 
dividual." If this be tbe case in America and in Britain, where 
all ^^ appliances and means to boot'" may be readily procured. 
It must be greatly increased in this colony, where so little en- 
couragement, and so few facilities, are given, even by men who 
profess to love and follow science for the sake of truth, that no 
man will think of encountering the difficulties. It will be long 
before an equally accurate set of experiments with your own 
shall be made we fear in this colony. Should an opportunity 
present itself to me, I shall not fail to embrace it. Yours, &a 
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On the Materials which the Romans empktyea in their Build- 
ings* By Mr C. T. Ramage, A. M. of Naples. Commu- 
nicated by the Author. 

JL HE materials which were used in the erection of the vari- 
ous edifices, which a^dd so much interest to the ancient city of 
Rome, may be ranged under two great classes. The first con- 
ast3 of the common materials for building, which were found 
ii^ the immediate neighbourhood of the city, such as limestone, 
pozzolana, clay, and silex; the second of' those which were 
brought from a distance, white and coloured marbles, granites, 
and porphyries. 

Their mortar was made, as it is at present, either from com- 
mon limest<me, or from a stone which Vitruvius calls silex, and 
which may perhaps correspond with our compact calcareous 
limestone. That which was obtained from the last, was em- 
ployed in the construction of walls, while the other was used as 
plaster. This mortar was mixed either with Arena fossica^ 
sand dug from pits, or Are^mjluviatica and marina^ from rivers 
and the sea. Of the first they had several sorts, black, white, 
and red, together with that to which we give the general name 
of pozzoUma. The vicinity of Rome abounds with this last sort, 
and the inhabitants still use it for the same purpose. The 
place from which the sand was dug, was called Arenariuniy and 
these excavations have no doubt given rise to the catacombs in 
Rome. The colour of this pozzolana is by no means uniform, 
for it is sometimes found red, sometimes purple, and sometimes 
the colour of tobacco. Its name is derived from Puivis puteo- 
lantLSy because it was ori^nally found in great quantities in the 
neighbourhood of Pozzuoli, near Naples. It was particularly 
used for buildings under water, because it resisted the influence 
of that element, and acquired such a con^stency as to form a 
solid mass of stone and brick. A proof of this is found in the 
ruins of the harbour of Antium, and of the mole of Pozzuoli, 
which is called the bridge of Calligula^ though it must date its 
ori^n long before the reign of that emperor. It is curious to 
observe, that on the shore of Raise, where Horace accuses the 
Romans of attempting to deprive Neptune Iff part of his terri- 
tory, the foundations of the houses in the sea still remain, while 
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those on the shore have entirely disappeared, and lefl scarce a 
vestige behind them. On examining these foundations, it is 
found that they consist of this sort of cement, bricks, and some- 
times pieces of tufia. The sand from the sea and river was 
never employed when the other sort could be found, and tl|e 
same observation maybe made regarding gravel (glarea)^ The 
cement, according to Vitruvius, was composed of three parts c^ 
pit sand and one of limestone, or rather of two parts of river 
or eea sand, and one of lime. They generally added a third part 
of pounded shell to correct the defects of the sand, and to ren- 
der the cement more firm and tenacious. 

Clay was employed in the formation of their bricks, and must 
have been in great request in Rome, as their buildings are chiefs 
ly composed of this material. We are tol4 by Vitruvius that, 
in his time, the bricks were dried by the rays of the sun, and 
he enters into a minute description of the method which they 
emplbyed ; in the ruins, however, existing at Rome, we observe 
only bricks baked by artificial fire. On an attentive examina- 
tion of those found in Rome and Pompeii, we discover that the 
clay which they used was generally of two sorts, yellow and 
red, and that they mixed with it tufia dust to render it more 
compact. Their size differs according to the use which was made 
of them, and the time they were formed. The bricks employed 
in courts are generally triangular ; those which we call tiles, and 
which served to bind together the roof to the entire mass of the 
wall, are a foot and a half square ; and those which were used 
for arches are quadrilateral, and are a foot and a half long and 
half a foot broad. All the ancient bricks are much finer in the - 
grain, and are easily distinguished from those of the present day. 

The stones which were employed in the buildings of ancient 
Rome, are the following : tuffa, which Vitruvius calls lapides 
rubri; peperino, or lapis albanus; travertino, or lapis tiburti- 
nus; alex, and pumice-stone. The first four are found in the 
foundations and outer facings of the buildings, as well as in the 
internal construction of the walls and vaults; the silex was only 
employed in the pavement of the streets, and the interior masses 
of the wall; the pumice-stone was particularly used in vaults 
from its lightness. Tuffa is found in every part of the country 
round Rome ; and the ancient quarries, alluded to by Strabo, 
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may be seen near the Anio, at Cerveretta, five miles beyond the 
Porta Maggiore, to the left of the Via CoUatina. It is a volcanic 
pxx)duction, of a colour more or less red^ and of no great solidity, 
as it is easily decomposed by exposure to the atmosphere. The 
foundations of the buildings on the Palatine Hill are of this 
stone, and the Temple of- Fortuna Virilis, and the aqueduct of 
Claudius, are also built of it. In this case, they either rough- 
cast the outer part of the wall, or cut it in sufficiently large 
pieces to resist the action of the air; the first method is observed 
in the above mentioned temple, and the other is found in the 
aqueduct of Claudius. TufTa was employed also in Rome and 
its neighbourhood, for that sort of building, which, from its 
form, was called reticulated. This commenced on the decline 
of the Republic, and ceased about the time of Caracalla. The 
vicinity of Naples abounds also with this stone, and indeed the 
dty is almost entirely built of it. The grotto of Posillipo passes 
through a mountain of this sort, and the perforaticms in the 
neighbourhood of Cumae, Baiae, &c. which are supposed to have 
been the abodes of the Cummelii mentioned by Homer, are dug 
in the same volcanic matter. 

Lapis albanuSy Peperino, also a volcanic production, derived 
its nanie from Mount Albanus, and its quarries are seen at pre- 
sent in the neighi)ourhood of Marino; its greenish greyish 
colour, and the resemblance it bears to pounded pepper, has 
given rise to the vulgar name of Peperino. This stone, as well 
as that called Lapis GabinuSj rei^sts the action of fire ; and, on 
that account, Nero, according to Tacitus, issued a decree, after 
tbe burning of Rome, that all the houses should be built of one 
or other of these stones. The peperino is more solid than tuffa, 
and is less influenced by atmospheric changes, though it also suf- 
fers. The walls of Servius at Rome were built of it, as may be 
still observed under the temple of Victory, on the declivity of 
tlie Quirinal, where there are still some remains. It has also 
been employed in the erection of the enclosure <rf the forum of 
Nerva, the temple of Antoninus, and Faustina, &c. The Lapis 
Gabinus very much resembles peperino, and is finind at Gabii, 
about twelve miles from Rome. Its colour is the same ; but it 
is much harder and more porous ; the ancients employed it more 
particularly for millstones. 
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Travatino, a name corrupted from Lapis Tiburtinus, was 
iMnougfat from the neighbourhood of Tibwr, Tivoli ; 'and even 
now you see the ancient excavations between the AqiUB AJbukB 
and Pons LucantiSj to the right of the road. It is a calcareous 
concretion, formed by sulphureous waters, and those of the 
Anio ; it is extremely porous, resists the action of the atmo- 
phere, and hardens in proportion as it is exposed ; fire, however, 
decomposes and calcines it The amphitheatre of Flavins, the 
sepulchre of Metella, and many other monuments on the Appian 
Way, are of this stone. Its colour is originally white, but, ftom 
long exposure, it acquires a yellowish hue, which adds much to 
the beauty of the buildings. The Romans cut it in large qua- 
drilateral masses, and employed it without cement for their edi- 
fices. The temples and walls of Psestum are of the same mate- 
rial, and the quarries where the cyclopic masses were excavated, 
are seen without the walls of the city. Some of the stones are 
twenty-four feet in length. There is a bridge at Benavento, 
which is observed to be of the same structure and same mate- 
rial. SUeof is^a different stone from the one which is known to 
mineralc^bts under that name ; it is a basaltic lava, of an iron 
colour, whidi, from its peculiar hardness, was employed in walls 
and the pavement of streets. The quarries are found on the 
Appkin Way, beyond the sepulchre of Cedlia Metella, and in 
many other places in the vicinity of Rome. Pumice-stone*, 
from its extreme lightness, was reserved for the etection of 
vaults ; and you find it employed in those of the Coloseum, and 
the magnificent cupola of the Pantheon. It was brought from 
the neighbourhood of Vesuvius. 

These are all the common materials which the Romans em- 
ployed ; and before we proceed to notice those ornamental stones, 
which added so much beauty to their edifices,' we shall attempt 
to mark the difierent ^)ochs in Roman history, when these ma- 
terials were used. 

The most aiident Roman buildings are constructed of the 
lapis albanus, because Alba was the first important conquest 
which the Romans made ; and it is natural to suppose that they 
would prefer the stcme which could be most ea^ly procured. 

* The pumice mentioned above is, we presume, vesicular lava, not the pu- 
micef of geologists.-— £dit. 
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This ooDtnined to be used, not only during the repl govern^ 
ment, but ahnost to the fall of tbeTepublic The Career Mamer^ 
tinum constructed by Ancus Marcius; Cloaca Maxima, the 
work of the Tarquins ; parts dfthe Wall of Servius, under the 
Quirinal ; the s^Hikhre of the Scipios, and many other andent 
monuments, are built of this stone. When Tibur was subdued, 
A. M., 4179 (hey began to introduce Travertino,^ which was ever 
afterwards pnnniscuoudy used with the lapis aibanus. As it is 
harder and more compact than peperino, it was particularly used 
for ornaments, arches, and architraves. Thus, the Doric capi- 
tals and architrave of the tabularium, the insulated columns of 
the temple of Fortuna Virilis, and the ardi of Dolabella on Uie 
Mons Coelius, are composed of this stone. As far as we can 
perceive from the remains of antiquity, square masses of stone 
were used during the kings and tlie republic. But on its de- 
cline, they introduced that sort of construction which Vitruvius 
calls Opus Incertum^ and which must not be confounded with 
that formed of large polygons, which we see at Cora, Praeneste, 
and other ancient cities of Latium. Vitruvius, indeed, tells us, 
and we can perceive it from the ruins, that this opus incerium 
^ consisted of small stones mixed with mortar. There is an ex« 
mnjde of it in Rome in the temple of Romulus, under the Pala- 
tine ; at Tivoli, in the temple of Vesta ; at Prsen^te, in the tem- 
ple of Fortune, and in many other ruins scattered through the 
country. On the contrary, the walls of the above mentioned 
places are built of massive polygons of three, four, and five feet 
in length, and without mortar. The opus incertfim is only an 
outward facing of the wall, and is supported behind by a mass 
of every sort of material. 

The cpus incertum was soon succeeded by the opus reticula" 
tuffif which is mentioned, by Vitruvius, as the fashionable archi- 
tecture of his age, and. which continued to be, more or less, used 
down to the reign of Caracalla. This reticulated construction 
derived its name from its resemblance to net-work, and was 
formed of stones found in the neighbourhood, which were cut 
into the form c^ coves. At Rome the stone is tuffa ; at Prae* 
neste, calcareous limestone ; at Tivoli, travertino ; and at Tus- 
culumj a kind of peperino, which the Italians call Piaira Tus- 
cviana. As this particular sort of construction could not be 
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used in the an^es of houses^ they seem generally to have introu 
dueed bricks, and son^etiraes stones of a rectangular shape. 
There are several beautiful specimens of this reticulated work 
at Rome ; the gardens of Sallust under the Quirinal, and the 
palace of MsBcena^, may be mentioned as worthy of inspectiott. 
In both these, you see this net-work promiscuously used with 
iMTicks, regarding which we shall now make a few observations. 

The Opus lateritium or brick- work, began to come into ge- 
neral use in the time of Augustus, and maintained its ground to 
the fall of the empire ; it was nearly equal in strength to the 
massive stone-work which was originally employed. There 
were many changes, during this long period, in regard to the 
form of the bricks, and the quantity of cement. In the reigB of 
Augustus, they w.ere generally made of a red earth, of a iiu 
angular form, and about an inch in thickness, as may be seen at 
the gardens of Sallust, at the palace of Maecenas, under the Es- 
quiline, and at the palace of Augustus on the Palatine. Under 
Tiberius, the earth was of a deeper red or yellowish, as is proved 
by the praetorian camp without the Porta Pia ; and in the time 
of Nero, they mixed the yellow and red bricks in their build- 
ings, as the aqueduct near the Porta Maggiore shews. They are 
much smaller than those of Augustus and Tiberius, and very 
little cement seems to have been placed between them. There 
are some other remains, in different parts of Rome, that seem to 
be of the same age and construction. Of the Imek constructions 
of the time of Vespasian and his sons, we have some magnificent 
specimens in the amphitheatre of Flavius, the baths of Titus an 
the Esquiline, and the villa of Domitian. The two former ap. 
proach nearer the construction of Augustus, and the latter re*- 
sembles the brick-work of the palace of Maecenas. The edifi- 
ces btult in the reigns of Trajan, Adrian, and the Antonines, 
exhibit the same construction, and thougli the baths of Cara- 
calla'are evidently deficient in good taste and beauty of design, yet 
the brick-work is neariy equal to that of the best times. After 
this there was a rapid decline in eVery thing connected with ar- 
chitecture, and even the brick-work did not maintain its original 
solidity. They no longer attempted to make them equal in 
size, and they introduced large portions of cement, which tend- 
ed much to weaken the strength of the walls. From Caracalla 
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to Diocletian there are few remains, and even of these we are 
unable to fix the exact peiiod when they were erected. 

It is curious to observe, that they now began to be economi- 
cal in the use of bricks, and that they introduced a mixture of 
tuffa, as is evident from the restoration of the tomb of the Sci- 
|HOS, the drcus of Caracalla, and the ruins adjacent to the cir- 
cus. The numerous churches and basilicos, which were erected 
by the Christians in the fourth, fifth, and sixth centuries, such 
as St Croce a Grerusalemme, St Geovanni e Paolo, St Paolo, St 
Pietro in Vincoli, &c. and the walls which surround Rome on 
the left bank of the Tiber, and which are of the age of Hono- • 
rius, exhibit the same poverty of materials ; they have bricks of 
all sizes, with a great quantity of cement, which is of inferior 
quality to that used in earlier times. On the fall of the Roman 
empire, they even neglected the selection of proper materials to 
£>rm their bricks, and even employed those which they took 
from more ancient buildings. At last they invented a method 
of cutting the softer i^ones, tufPa and peperinos, into small rect- 
angular masses, and discarded entirely the use of bricks. The 
Italians call tins Opera Saracinesca^ because it was introduced 
when the Saracens occupied Italy. The walls of the Vatican, 
built by Leo IV. in the ninth century, are the first specimens 
which we have of it in Rome. This sort of construction con- 
tinued to be used during the barbarous ages till the fourteenth 
century ; the castle of Capo de Bove, near the sepulchre of Me- 
tella, built by Pope Boniface VIII., is a beautiful specimen of 
it. They sometimes cut marble in this rectangular shape, as 
may be seen in Sorre de"" Contij a work of Innocent III. of the 
thirteenth century. 

To conclude this part of our subject, we may remark, that 
the Romans duriing the kings, and the time of the republic, em- 
ployed in the public edifices square masses of stone ; on the de- 
cline of the republic, they introduced opus incertum ; imder Au- 
gustus opus reticulaium and IcUerUium were promiscuously 
used ; the opus retictdaium ceased under the Antonines, but 
the brick-work continued to the seventh century, and was suc- 
ceeded by the opera Sa/radnesca. 

We must reserve the observations we have to make on an- 
cient marbles, granites, porphyries, and alabaster, till another op- 
portunity. 
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On tfie Coverinff of Birdsy considered chiefly with reference to 
the description and distinction of Species, Genera, and Or- 
ders. By Mr W. Macgillivbay, Assistant to the R^us 
Keeper of the Edinburgh College Museum, and Correspond- 
ing Member of the Wemerian Natural History Society- 
Communicated by the Author. 

JLJ1BDS9 like quadrupeds, are invested with a covering, which 
is connected with the skin, and lies immediately upon it. This 
covering is chemically of the same nature with the hair of mam- 
mifera, and the scales of reptiles and fishes, but it differs essen- 
tially in respect to its mechanical structure, being much more 
complex in its constituent parts than the envelope of these class- 
es of animals. To this general envelope the name of plumage 
is given. In ordinary language it is more frequently called the 
feathers. It is peculiar to birds. 

It may be presumed, that the plumage of birds serves to pro- 
tect them from the injurious agency of external powers, such as 
cold, heat, rain, hail, 8z;c. and that it operates in retaining the 
caloric generated in the body, and in developing or fostering 
electricity. The varieties of structure, magnitude, and propor- 
tion, and the degrees of connection, which its parts present, to- 
gether with the diversified hues, and the varied capabilities of 
absorbing or reflecting light which it possesi^s, must, in a sys- 
tem where every thing is the result of design, originate from 
peculiar specific necessities, and be subservient to the welfare, 
or even the existence, of the individuals' composing this beauti- 
ful, and, in many respects, highly interesting class of beings. 
Upon considerations like these it is not my design to enter. 
Their developement would constitute a task more than sufficient 
to confound the pretensions of the wisest ; and I should more 
admire the mind that had cBscovered the causes, relations, con- 
nections, ends and objects of a feather, than that which had 
measured the magnitudes and distances of the planets^ traced 
thdr orbits, and calculated the vdiocities of their revolutions. 
The plumage also answers another very important end in the 
economy of birds, being the medium of their locomotion in the 
air, — a faculty which gives them so many advantages over qua- 
drupeds, and which is not possessed, in an equal degree, by any 
other class of animals. 
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The plumage, then, is the general covering of a bird, which 
usually invests all its parts, excepting the beak, eyes, tarsi, and 
toes. It consists of a great number of individual parts, whidi 
are denominated^^a^A^r*. Besides these parts, however, so de- 
nominated, there are in most birds others, which, lying conceal- 
ed among the former, and not making their appearance at the 
surface, ftre apt to be overlooked by superficial observers. These 
are the down-feathers, and hairs, or piliform feathers, which wiil 
be described in course, but which, for the sake of simplification, 
may be for the present overlooked. These individual parts or 
feathers are disposed upon the skin in what is called quincuncial 
order ; that is, in lines intersecting eadi oth^ at acute angles, 
and in such a manner as to lie over each other, like the tiles on 
the roof of a house ; a circumstance daioted in Zoology as 
well as in Botany, by the term imbrication, their general direc- 
tion being backwards, or from the head of the bird to the tail 
and extremities. 

The plumage, as has just been observed, does not cover the 
whole surface of a bird ; but, besides the parts mentioned, as 
being altogether bare, there are others, which, although covered 
over by the feathers, yet do not give origin to them, and are 
thus, in a particular sense, bare. These parts are ; a line from 
the base of the upper mandible to the eye, called the lore or bri- 
die ; a line, from the ear to the shoulder, on either side of the 
ueck ; a broader line from the fore-part of the sternum to the 
vent; a space upon the ^des under the wings; and ia female 
birds, and frequently in male& also, during incubation, two cir« 
cular spaces, or cuie transversely oblong qiace, of greater or less 
size, upon, the abdomen. Other part3 also occur in pmlicular 
qpeoefi or genera, which will become the subject of distinct con- 
^deration in their own place. 

At feather may be defined an individual constituent of the 
plums^) having a distinct existence of iti^ own, and by its asso- 
dation with others contributing to form the general envelope. 
Or, in another sense, it may be defined, a mass of indiirated ge- 
laUnous m^tter,^ inserted by one extremity into the skin, con- 
nected by a{^sitiQn in the greater part of its form with others, 
and in a portion of one of its terminal surfaces touching the mr, 
having^ ft root or prox'unal part of a tubular form^ continued m* 
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to an eloBgated and attenuated stem, laterally givii^ insertion 
to a series of connected filaments. A feather of the ordinary 
kind, or what may be assumed as a perfect feather^ counts of 
the following parts. 

1. The tube or barrel, (in Latin tubnSy in French tube or 
tmfau)y a tubular part, by which it is fixed into the skin. It 
ccmfflsts of a thinnish transparent tube, or hoUow cyHoder^ ha- 
ving the colour and textiure of a thin plate of clear horn, aod 
being chemically of the same nature. This tube^ which is more 
or less protracted, being in some feathers scarcely a fortieth part 
of their length, as in the hypochondrial feathors of Paradisea 
apoda, while in others it exceeds a third, as in the quQl-coverts of 
the Flamingo, is abruptly narrowed at the lower^ or with reference 
to the connection of the feather with the skin, the proximal efd, 
where it is closed up by a dry membrane, forming part of an 
' apparatus that has been subservient to the growth of the other 
parts of the feather, and which now, in a dry and idtrivelled 
state, extends along the whole length of the tube, in its interior. 
This part, when taken out of the tube of the feather, presets 
the appearance of a very thin transparent membranous tube, du 
vided internally by transv^se dissepiments. At each of these 
dissepments the tube separates cm pulling it gently^ and each 
portion so obtained presents the {q>pearance of an inverted fun- 
nely the prolonged extremity of which, being continued into that 
of the next above it, ah internal tube is produced, which occu- 
pies the centre of the membrane. This membrane is, iit ocdi. 
nary language, termed the pith, ficm its resraablanee^ if nol in 
nature, at least in po^tion^ to the pith of a pkat. It might, 
with more, propriety, be named the vnteraai membrane of Ae 
tube, membrama tubi interior, menibrana inierieure de. la ttdfe: 
The tube is invested extenmlly with a sort of dose sheathy coo- 
sisting of several layers ot condensed cellular membrime. With 
regard to the texture of the tube itself^ it would seem to be com- 
posed internally, and, in its greatest thidraess^ of a imifonn 
homy substance, which, in many species, hcMvever, shews lon^ 
tudinal fibres, while the outer part, though not to a great depth 
from the surface, is composed gt transverse or annular fibres^ 
Hence the reason why, in making a pen, the sitt is always dead- 
est when the outer layer has been scrtqped off. The longteudi- 
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nal fibres are distinctly seen in the quills of the domestic cock, 
and of the gallinacese in general. The tube terminates above, 
that is, dbtally with respect to the body of the bird, in the next 
part. 

2. The^A^or «^^iii, (in Latin Sachis, in French La Tige). 
This is a continuation of the tube, but considerably altered in 
its forms.' It is generally as follows. From being of equal dia- 
meter with the tube, it gradually diminishes, so as to temrinate 
in a point. Considered in respect to its length, it is more or less 
curved, the outer, upper, or anterior part, or back, as it may be 
called, being convex, the inner, under, or posterior part, or face, 
concave. The back is more or less convex, but generally in a 
small degree, con^dered in its transverse section. The face is 
formed of two convex surfaces, separated by a groove which runs 
along its whole length, or of two inclined planes meeting at an 
obtuse angle. The two »des are more or less plane, and gra- 
dually approximating, as is equally the case with the back and 
face, from the base toward the tip, where all four meet, and so 
terminate in a point. Internally the shaft consists of a soft, 
compact, elastic substance, of a white colour, having much of 
the mechanical nature of cork, and which might be named the 
internal suberose substance of the shafts materia rachis suberosa 
interna, la moAire interne liigeuse de la tigel It is separated 
longitudinally by a line proceeding from the groove of the face 
of the shaft, and this division can be traced along its whole ex- 
tent even to the back, on the external surface of which there is 
sometime a corresponding sunk line ; but the two pieces of the 
corky matter are in close contact along this dividing line, and do 
not even separate distinctly by tearing them asunder. The ex- 
ternal part, or homy envelope or case of the ^aft, is much thin- 
ner than the tube, the latter of which is prolonged farther along 
the back of the shaft, than along its face, although there is no 
line of distincti(m between them. Some further explanations, 
however, are necessary here, before the structure of the shaft 
can be rightly understood. Where the tube terminates cm the 
face of the feather, and where the groove of the shaft com- 
mences, the line of union of the dorsal and lateral surfece of the 
shaft meets its fellow of the other side, having gradually left the 
posterior margin of the shaft, crossed its side dbliquely, and be- 
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come anterior at this point ; so that, at the commencement of the 
shaft, what is naturally considered as the back of the shaft forms 
the whole circumference of it, and does not become the real or 
geometrical back, until it has reached a certain height It is 
this back only which is the true continuation of the shaft. We 
may suppose the corky matter imposed upon its anterior surface, 
and covered over by a prolongation of it, forming the coating of 
the sides and face of the shaft. The posterior wall of the shaft is 
much thicker than the others, and longitudinally grooved inter- 
nally, or where it meets the pith ; the anterior walls are condder- 
ably thinner, and the lateral comparatively very thin. About 
the point of union of the two lines mentionf^d, on the face of the 
feather, the corky matter commences, and is in contact with the 
anterior coat of the shaft, but posteriorly it leaves a vacuity, 
which extends some way up the shaft. The internal membrane 
of the tube having reached this point, divides, a portion pasidng 
upwards into the posterior vacuity, another pas^ng to the sur- 
face of the feather, by a small aperture at the commencement of 
the median groove of the shaft, over which lies a small laminar 
fm)longation of the tube. This arrangement is what is observed 
in quill-feathers in general ; but in most ordinary feathers there 
is no vacuity behind, and the internal membrane makes its exit 
undivided at the commencement of the groove. The shaft is 
distinguished from the tube by its being opake, which is caused 
by the internal cOTky substance, the external homy coat h&ng 
of the same nature as the tube, only attenuated, and more so, 
as has been said, on the back, than on the face or sides of the 
shaft. 

3. The webs (in Latin tekiy in French les toUes)^ of which 
there are two, one on either side of the shaft. The web is a la- 
teral prolongation of the external layer of the coat of the shaft, 
into a series of filamentous substances, ordinarily placed in ap- 
position, and by their association in this manner fcnrming a stiff- 
ish elastic expansion. The filaments of which the web consists 
are named barbs. 

The banrby barba, barber is a very thin linear membrane, being 
an attenuated continuation of the outer pellicle of the shaft, and 
ariidng ft'om it at the angle formed by the meeting of the dorsal 
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and lateral surfaces, along the edge of the latter. The dixection 
of the barbs is oMiquely outwards with reqpect to the diaft, 
that is, inclining more or less at an acute ai^le toward the tip 
of the shaft. Each barb is flattened or compressed vertically 
with reference to the shaft, conmdering it horizontal with its 
face downwards, concave on the side next the tip, convex on the 
other, so as to fit to its neighbour on ather side. It terminates 
at its lower part, or that on the concave surface of the feather, 
in a sharp edge, generally diaphanous, winch is reflected in the 
direction of the tip of the feather. The body or substance of 
the barb is pretty uniform in thickness, and it is only when 
viewed in connection with the barbules that it could with any 
propriety be said to be triangular. 

Fr(»n the upper part or edge of each barb there proceed two 
sets, one on either side, of minute filaments, having a direction, 
with respect to the barb, similar to that of the barbs with re- 
spect to the shaft These smaller filaments are named harbtdesy 
harhddSy les barbtdes. It is by means of them that the barbs are 
firmly kept in apposition. The manner in which this is done, is 
not by the barbules of one barb interlocking with those of another, 
in the manner of dovetailing, or as the te^th c^ two combs might 
be made to alternate by mutual insertion, as I believe is generally 
sui^)osed. The position and direction of the barbules do not 
admit of such union, seeing they meet each other at an angle, 
and therefore cannot interlock, which could only happen were 
they to meet vertically. The barbules of the side next the tube 
are shorter and more adpressed ; those of the side next the tip 
of the feather are longer and more patulous. The latter are 
curved downwards at the extremity, while the former are curved 
Inwards ; and being placed in apposition they form two distinct 
and continuous edges, the incurvate or anterior series of cme 
barb overlapping and hooking into the recurvate posterior series 
of the barb next to it Although the connection of the barbs 
may not be easily seen in the ordinary feathers, yet it may in 
general be discovered in the quills and tail-feathers, without the 
aid of a glass. When the barbs are pulled asunder in the plane 
of the web, their cohesion is found to be very coninderable in 
most feathers. When the posterior barb is pulled downwards 
out of the plane of the web> the coheinon is found still greater ; 
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but when the anterior barb is pulled downw&rds^ or the posterior 
barb upwards, there is found to be no cohenon at all. The 
curbed form of die barbules is distinctly seen by the naked eye, 
in the tml-feathers of Buceros galeatus. 

The barbules tt^mselves frequently present an appearance 
fflmilar to that of barbs, giving off laterally two s^es of fila- 
ments, which may be termed ba/rbicelsj barbtceUa. These fi- 
laments are much more sparse than those of the barbs, but their 
object appears to be the same, namely that of connecting the 
barbules, and retaining them in apposition. They are very dis- 
tinctly seen, with the aid of a small magnifying power, in the 
quilk of Falco fulvus^ Diomedea exulans, and Buceros galea- 
tus. 

It may here be remarked, that, while what has been assumed, 
for the purpose of general description^ as a perfect feather, is, 
what is termed in botany, supra-decompound, there is yet in 
feathers the following gradation in respect to division : 

1^^, A feather may have only a tube and a shafts without any 
other part; for example, the quill of the cassowary. 

9dj There are feathers whidi have a tube, a shaft, and barbs 
destitute of bairbules; as in the crest-feathers of the golden 
pheasant. 

Sd, Feathers consisting of tiibe, shaft, barbs, and barbules i 
as in most birds. 

4^A, Feathers composed of tube, shaft, barbs, barbules and 
barbicels, as in the examples mentioned above. 

A barb also may have barbules in one part, and be simple 
toward its extremity, which is a case of very frequent occur- 
rence ; but these, and similar modifications, will be more proper^ 
ly treated erf, when we come to the varieties of form and struc- 
ture exhibited in the plumage. 

Feathers, then, in general, consist of three parts,-*«the tube^ 
the shaft, and the webs ; or they may be primarily divided into 
two parts, the tube and the vane, the lattef of which consists of 
the shaft and webs. The webs consist of barbs furnished with 
barbules. 

With r^pect to the immediate consequences of their mecha- 
nical structure, it may be remarked of feathers in general, that, 
from being convex above, they resist flexion or fracture more 
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from beneath upwards than in any other durection ; puUed to 
dther side also, they feel stronger than when bent downward in 
the direction of their concavity. They are elastic, and this pro- 
perty, together with their curvature, tends to keep them close 
together, and enables the bird to present, when oocafflon requires, 
a more or less compact surface to the mr. When the barbule» 
are disjoined,^they readily unite again, on being placed in appo- 
sition. The weaker the feather is, provided it be complete in 
all its parts, the greater is the cohesion between its barbs. Com- 
pare, for example, the quills of Diomedea exulans with those of 
Falco rufus ; or quill-feathers in general with ordinary feathers. 

The webs ordinarily coniust of united barbs, more or less stiff, 
although elastic, and compact, in their whole length, excepting 
toward the junction of the shaft with the tube, where they are 
of a looser texture, often entirely disunited and floating. The 
lateral lines, from which the barbs arise, incline toward the me- 
dian line of the shaft at this place, as has already been explained, 
and meet at its commencement. 

At this point there is, in the feathers of a large portion of 
birds, a plumiform process, or small feather, which is of the 
following description : From the fore part of the tube, at the 
commencement of the shaft, and lying over the aperture by 
which the internal membrane of the tube escapes, rises a thin 
lamina, being a continuation of the substance of the tube. It 
gradually narrows, and is continued in the form of a very deli- 
cate thread, for a greater or less extent From the sides of this 
shaft rise two series of barbs, and from the barbs two series of 
barbules, as in the ordinary feather itself, all the p£a*ts being 
extremely fine, and entirely disunited. The barbules are very 
much elongated and loose, resembling in these respects those of 
the lower part of the webs of feathers in general. This minia- 
ture feather may be called the accessory Jkaiher^ pluma acces- 
soria^ la plume accessoire. In feathers possessed of this struc- 
ture, the internal membrane of the tube comes out entire be- 
tween the accessory feather and the feather properly so called, 
and is not continued internally along the back of the shaft. 

In respect to this accessory plumule, there is a curious and 
beautiful gradation among birds. In the diving aquaUc birds, 
or such as swim more than fly, there is a short laminar or squa- 
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miform oontmuatioQ of the fore part of the tube, which is fring- 
ed with small barbs ; as in the genus Carbo. In the duck tribe, 
some spedes are similar in this respect to the last divi^on, for ex- 
ample. Anas cygnus, leucopns, albifrons; in others, the accessory 
plumule be^ns to exist in a distinct form, but very small, as in 
Anas tadoma. In the volitant aquatic birds^ as Sula, Larus, 
Sterna, the plumule becomes distinct, but is still small. In the 
lobe-footed water birds it also exists in this indpient state, as in 
Fulica atra, Podiceps cristatus. In the grallatores it attains the 
length of at least one-third of the feather. It exbts in the ge- 
nus Psittacus, developed in a considerable degree. In the genus 
C<»TUS, and the omnivorous birds of Temminck in general, it is 
commonly about half the l^igth of the feather, but very narrow, 
and with few barbs. In the genus Turdus, and others allied to it, 
it is still slender, but nearly two-thirds of the feather in l^igth. 
In the genus Oiis, it is more developed. In the gallinaceous 
birds it is very remarkable, existing of very conidderable ^e in 
the genera Phasianus, Gallus, Lophopborus, Polyplectron, Te- 
trao, Perdix, &c. In these birds it is broad, furnished with 
numerous tufty barbs, and reaching to about a third of the 
lei^th of the feather from the tip. In the gallinaceous birds in 
general, the posterior ventral feathers are downy, and in them 
the accessory feather is very little shorter or narrower. It is re- 
markable that the genera Pavo (P. cristatus and P. japonicusj^ 
and Crax, have no accessory feathers. This is equally the case 
with the Columbae. It receives its greatest development in the 
genera Casuarius and Dromiceius, where it is of equal, or nearly 
equal, Aze with the feather itself, and from being downy, has 
become perfectly similar in structure to it. 'Whether it exist 
equally developed in the ostrich I do not know, not having had 
an opportunity of examining that bird, but it probably does. 
Yet in the Rhea Americana, a bird closely allied to the emeu, 
the feathers are all perfectly simple, without even so much as a 
scale in the place of the accessory feather. I am aware that the 
double feather has been noticed in the emeu, the cassowary, and 
the ptarmigans; but in the other birds which I have mentioned, 
its existence does not seem to have been known I observe that 
some writers haying seen the double feather in the ptarmigan in 
winter^ have, in a manner that to me seems very strange, taken it 
for granted that it does not exist m that bird in sununer, and 
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aasoimed that the accessory plumule is a provision of nature for 
defending from the cold a bird so peculiarly exposed to it as Aey 
ima^e the ptarmigan to be. How these theorists may dispose of 
the reascmings which they have founded upon such data, when 
they examine the summer plumage of the ptarmigan, and find the 
accessory feather. equally developed in it, and comparing the red 
grous with the ptarmigan, discover that it, too, is amply pro* 
vided with a downy envelope of the same nature, I know not. 
Moreover, if the bushy and downy accessory feather be a pro* 
vision of nature for the defence of the birds of cold regions, why 
should the argus, the Macartney cock, the jungle fowl, the Java 
partridge, which inhabit the warmest regions of the globe, i)e 
furnished with them, and that, too, in so high a degree ? The 
subject of the accessory plumule might, as will be perccnved, be 
treated much more fully ; but my object not being to make it 
occupy a more prominent place than other considerations, I must 
relinquish it for the present, with the concluding remark, that, 
in birds possessed of that sort of feather, the quills and large 
' tail-feathers, as well as the first row of superior and inferior 
quill coverts, are in most cases perfectly dmple, although there 
are some birds, especiaUy among the galUnaceae, and, in particu. 
lar, the Lagopede grouse, which, in those feathers, have a vety 
distinct rudimentary accessory feather, existing in the form of a 
short tapering lamina, fringed along its free edges with small 
ample bards. 

Explanation of Plate III. 
Fig* 1. Anterior dorsal feather of the cassowary. 
2* Anterior dorsal feather of the emeu. 

These two figures sheiv the accessory feather in its bigh<* 
est developement. 

3. Inferior lateral cervical feather of Ardea cinerea, 

4. Dorsal feather of Tetrao saliceti. 

5. Dorsal feather of Polyplectron chinquis, 

6. Pectoral feather of Falco buteo. 

7. Part of a primary quill of the flamingo, shewing the union 

of the webs. 

8. Part of a primary quill of Tetrao saliceti, shewing the acces« 

sory feather existing in the state of a sn^all pointed lami- 
na^ fringed with simple barbs. 
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F%. 9. Part of a pectoral feather of Diomedea ezulans, shewing an 
accessory feather consisting of a small pointed lamina, 
margined with a few downy barbs. 

10. Sections of three barbs of a quill of Diomedea exulans, a 

little magnified, shewing the mode in which tiie barbs 
are connected by the barbules. 

11. Abarb of a primary quill of Tetraolagopus, viewed laterally. 

12. Part of a barb of a primary quill of Falco fulvus magnified, 

shewing the barbule, connected by barbicels. 

13. The same of the natural size. 

14. Part of a barb of a posterior dorsaL (or train) feather of 

Pavo cristatus, magnified, shewing simple barbs. 

15. The same of the natural size. 



On Isopyre^ a new Mmerai Species. By W. Haidingeb, Esq. 
F. R. S. E. Commumcated by the Author. 

1. Description. — ^Regular forms not observed. Very pure 
masses of considerable size, often nearly two inches in every 
direction, occur imbedded in gramte. 

Cleavage none. Fracture conchoidal; highly perfect, where 
the minend is pure ; of lower degrees of perfisction, where there 
are foreign admixtures in it 

Lustre vitreous, often considerable. Colour grejrish-black and 
velvet black, occasionally dotted with red, as in the heliotrope. 
Streak pale greenish-grey. 

Opake, or very faintly translucent cm the thinnest edges, with 
a dark liver-brown tint. 

Brittle. Slight action on the magnetic needle. 

Hardness =5.6. . .6,0. Specific gravity =2.912. 

2. O&^^n^o^um^.— Several specimens of the species of Isop3rre 
are preserved in the cabinet of Mr Allan. Some of them are 
quite pure, and have no rock attached to them ; others are im- 
bedded in a kind of granite, chiefly consisting of quartz, crystals 
of which often penetrate the dark coloured mass of the isopyre 
Some of the specimens were procured by Mr Allan three yean 
ago, on a journey through Cornwall, in which I had the plea- 
sure of accompanying him, from a miner in St Just; others 
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were given to Mr Allan by Mr Joseph Came of Penzance, 
whose collection of minerals is particularly rich in the products 
of the western districts of CcMmwall. The west of Cornwall 
is certainly the native country of the isopjrre, but I am 
unable at present more accurately ^ to indicate its locality, as I 
then coniddered the substance actually to be, what it was called, 
blacic cpai, and, as such, much less interesting than it proved on 
more attentive examination, and omitted to take a note of the 
exact locality. 

The resemblance of the isopyre to obsidian, or to what might 
be supposed to be the appearance of opal, when of a black co- 
lour, is very considerable ; only the lustre of isopyre is less 
bright and glassy than that of obsidian. It is also very much 
like certain varieties of iron slag, and in fact it would be diffi- 
cult to suspect the mineral not to be a product of the same kind 
of fusion which we are capable of producing in our own fumar- 
ces, if it were not associated with crystals of quartz, or did not 
contain, as in one of Mr Allan^s specimens, small imbedded crys- 
tals of tin-ore and of tourmaline. In allusion to this appear- 
ance, and also on account of the perfect similarity of a globule 
melted before the blowpipe, with the fragment employed in the 
experiment, I propose the trivial name of Isopyre, for de^gna^ 
ting the mineral, from Tr6^ equals and vrZ^ fire. The simiWity 
of properties is even preserved in regard to magnetism, the glo- 
bule obtained by expodng a fragment of the nuneral to the blast 
of the blowpipe being magnetic, as well as the fragment itself, 
and even in a higher degree. 

From the description given * of the Tachylite of Breithaupt, 
this mineral should much resemble the isopyre. Its specific 
gravity b much lower, being only ^.5... 2.54, so as to preclude 
the possibility of their belonging to the same species. It occurs 
in basalt and wacke at Saesebuehl, near Goettingen, likewise on- 
ly massive. 

* Leonhard, 2d edit. p. 781. 
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Chemical Exammation of Isopyre. By Edward Tukkke, 
M. D., F. R. S. E., Lecturer on Chemistry, Edinburgh. Com- 
municated by the Author. 

JDefobe the blowpipe the isopyre fuses without the disen* 
gagement of any gaseous matter ; and melted with salt of phos- 
phorus, it gives evident indications of the presence of silica. 
On reducing it to powder, and exposing a portion of it on pla- 
tinum wire to the blowpipe flame, a rich green tint appears. 
Acids act upon it with dilBculty ; but it is easily and completely 
decomposed by an alkaline carbonate. Heated to redness it 
does not ^ve oflF water, nor suffer any loss in weight. 

Having ascertmned by preliminary trials that the isopyre con- 
sists of silica, alumina, oxide of iron, lime, and a little copper, 
without either manganese or magnesia, I proceeded in the follow- 
ing manner to the analysis, in which I was assisted by my friend 
Mr Copland. Of the isop3rre in fine 'powder SO.6^ grmns 
were mixed with 80 grains of the carbonate of soda, and ex- 
posed during half an hour to a red heat. The mass, whidi had 
acquired a yellowish tint, and contracted considerably, was dis- 
solved by dilute muriatic acid. The solution was evaporated 
very slowly to perfect dryness, and the silica separated in the 
' usual manner. After exposure to a red heat, it weighed 9.71 
grains, equivalent to 47.09 per cent. The rilica proved on ex- 
amination to be quite pure. 

From the solution, thus freed from silica, the copper was pre- 
cipitated by sulphuretted hydrogen. The sulphuret of copper 
was then dissolved in nitromuriatic acid, the excess of acid ex- 
pelled by evaporation, and the peroxide of copper precipitated 
by pure potash. The oxide of copper, after being heated to 
redness, weighed 0.40, amounting to 1.94 per cent. 

After separating the copper, the solution was heated with 
mtric add, in order to convert the iron into peroxide, and the 
iron and alumina were then thrown down by a very slight ex- 
cess of pure ammonia. The peroxide of iron and alumina were 
then separated as usual by pure potash, and deprived of water 
by heat The former amounted to 4.14 grains, or S0.07 per 
cent., and the latter to 2.87 grains, or 13.91 per cent. 



Digitized by 



Google 



266 Dr £. Turner's Chemical Examination ofliopyre. 

The lime contained in the ammoniacal solution was precipita^ 
ted by oxalate of ammonia. The oxalate of lime, decomposed 
and rendered caustic by heat, yidded 8.19 grains, or 15.48 per 
cent of pure lime. 

To ascertain if an alkali is contained in isopyre, 30 grains of 
the mineral in fine powder were decomposed by 180 grains of 
the carbcHiate of baryta, and the earthy and metallic substances 
removed in the way above mentioned. After expelling the am- 
momacal salts by heat, there remained a trace of soda, which was 
most probably derived from the reagents. 

In order to discover if any acid is contained in isopyre, I de- 
composed 20 grains of the imneral by carbonate of soda, and 
removed the soluble parts by distilled water. In the alkaline 
solution, neutralized by nitric acid, muriate of baryta discovered 
a trace of sulfdiuric acid ; but I was unable to detect the pre- 
sence either of the muriatic, phosphoric, fluoric, or boradc acids. 
The sulphuric acid is most probably derived from the copper 
being combined wholly or in part with sulphur ; at least, mi 
digesting isopyre in powder with nitromuriatic acid, the solution 
was found to contain both a little copper and sulphuric add. 

According to this analysis, the isopyre is composed in 100 
parts of 

Silica, - 47.09 

Alumina, - 13.91 

Peroxide of Iron, 20.07 

Lime, - 15.43 

Peroxide of Copper, 1.94 

98.44 

I forbear to speculate concerning the precise atomic constitu- 
tion of isopjrre, dnce it is impossible to depend on the purity c^ 
a mineral which is both opaque and uncrystallized. With re- 
spect to the iron, it must in part be in the state of black oxide, 
as appears, both from the colour of the mineral and from its being 
attracted by the magnet. The copper can scarcely be r^arded 
as an essential constituent ; for^ though I have seen no specimen 
which is free from copper, the quantity of that metal is not con- 
stant. I found it on one occasion considerably below I per cent 
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Biographical Notice of Count Lacepede, and account of his 
Work on the Natural History of Fishes. 

l^ouNT Lacepede, in early life, by his experiments and views 
in philosophy, attracted the notice of Buffon, who ever after re- 
mained much attached to him. His skill and knowledge of 
music was so great that he became the friend of the celebrated 
composer Gliick. He wrote the mu^c of the opera of Omphalic 
and afterwards an interesting work in two volumes octavo on 
Music and Poetry, which procured him marks of respect from 
Frederick II. of Prussia, and, what he [prized more, the ap- 
probation and esteem of Sacchini. His works on electricity, and 
general and particular physics which followed, were hot success- 
ful. Buffon proposed to him to write a continuation of his ^H^ 
tural History of Animals, to which he agreed. Some months 
before Bufforfs death, which took place in 1788, the first volume 
of his history of Reptiles, comprising oviparous quadrupeds, 
made its appearance ; and, in the following year, the second vo- 
lume, containing the natural history of Serpents, was published. 
These works are distinguished for the elegance of their style, 
and the numerous interesting facts which they contain. About 
this time, the political agitation of France commenced, and La- 
cepede was for several years enveloped in the frightful vortex 
of the Revolution at Paris, from which he escaped with his life 
by a fortunate chance, and retired to the country. 

Of all the occupations, says Baron Cuvier, in which M. de 
Lacepede had been induced to engage, the sciences alone, as 
is usual with them, remained faithful to him in the time of mis- 
fortune, and it was with them that he consoled himself in his 
retreat. Resuming the habits of his youth, passing the day in 
the midst of the woods or on the banks of the rivers, he traced 
the plan of his Natural History of Fishes, the most important of 
his works. Immediately after his return he commenced its com- 
position, and at the end of two years, in 1798, he found himself 
in a condition to publish the first volume. Five volumes ap- 
peared in succession, the last in 1803. 

This numerous class of animals, perhaps the most useful to 
man after the domestic quadrupeds, is the least known of all ; it 
is also the least calculated to afford interesting developement. 
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Odd and mute, passing a great part of their life in inacces^Ue 
depths, or exempt from those passionate movements which brii\g 
quadrupeds so near ourselves, shewing nothing of that conjugal 
tenderness which is admired in birds, nor of those labours so 
varied and ingenious, which render the study of insects as im- 
portant for general philosophy as for natural history, the fi^^es 
have scarcely any thing else to present to our curiosity than 
forms and colours, whose descriptions necessarily follow the same 
plan, and impress an inevitable monotony on the works which treat 
of them. M . de Lacepede made great efforts to overcome this 
di£Sculty, and often succeeded in doing so. , All that he could 
collect regarding the organisation of these animals, their habits, 
the wars which the human species wages against them, and the 
benefit which it derives from them, he has given in a pure and 
elegant style ; he has even diffused a charm over his descrip- 
tions of them, whenever the beauties, which have been imparted 
to them in so high a degree, permitted their being presented to 
the admiration of naturalists. And in fact, what can afford a 
greater subject of admiration than those brilliant colours, that 
glare of gold, steel, ruby, and emerald,, profusely poured upon 
beings which man is scarcely ever naturally to meet with, and 
which are never almost seen in the obscure depths where they 
are retained. But still words cannot have the same variety, nor 
the same glow ; the art of painting itself is insufficient to repre- 
sent all the magnificence of such scenes. 

At the same time, the difficulties of which we speak relate only 
to form, and do not arise from the desire so natural to an author 
who succeeds Buffon, to be read by people in general. There are 
others more intrinsic, and of which the naturalist alone can form 
an idea. Before writing his first page on any class of animals 
whatever, the naturalist, who would merit the name, must have 
collected as many species as possible, must have compared them 
both with regard to their internal structure and external appear- 
ance, must have grouped them according to their general cha- 
racters, extricated them from the confused, incomplete and 
often contradictory articles of his predecessors, and referred to 
them the observations, still more confused and obscure, of tra- 
vellers, for the most part ignorant or superstitious, and yet the 
only witnesses who have seen these animals in their native di- 
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mate, and who could speak of their habits, the advantages which 
they afford, and the injuries which they occasion. To appre- 
ciate these testimonies, he must know all the circumstances of the 
authors which he consults, their moral character, and their de- 
gree of instruction ; he must be able to read almost all Ian- 
guides. The historian of* nature, in a word, cannot overlook any 
of the resources of criticism (that art of finding out the truth so 
necessary to the historian of man), and he must moreover join to 
it a multitude of other talents. 

M. de Lacepede, when he compQ3ed his work on fishes, was 
far from being placed in circumstances under which the resources 
of which we speak were entirely at his disposal. The anatomy of 
fishes was not sufiiciently advanced to furnish him with the basis 
of a natural distribution. A general war had established an al> 
most insurmountable barrier between France and the other coun- 
tries ; it had shut up the seas against us, and separated us from 
our colonies. Foreign books, also, did not reach us ; nor did 
travellers bring home those collections, so numerous and so rich, 
which arrived among us as soon as the seas were open ; even 
Peron himself, who had been employed in a voyage of discovery 
daring the war, had not arrived when the work was finished. 
The author, therefore, could only take for the subjects of his 
observations, the individuals collected in the Royal Cabinet be- 
fore the war, and those afforded by the cabinet of the Stadthold- 
er, which was brought to Paris after the conquest of Holland. 
Of the naturalists who had preceded him, he selected Gmelin and 
Bloch as his principal guides, and perhaps he followed them too 
faithfully, punctual as he was in observing the same courtesy 
toward authors as to society. The drawings and manuscript 
descriptions of Commerson, and paintings formerly made by 
Aubriet, after drawings by Plumier, were almost the only un- 
published resources which it was possible for him to have access ; 
and yet, with materials so poor, he succeeded in collecting up- 
wards of 1500 fishes, whose history he traced ; and estimating 
at the highest the number of species described more than once, a 
kind of error unavoidable in such a work, and which sometimes 
he fell into, there would remain from 1200 to 1300 undoubted 
and distinct spedes. Gmelin had only about 800, and Bloch 
in his great work did not exceed 450 ; and there are not mcH'e 



Digitized by 



Google 



S70 Count Lacepede on the Natural History ofFuhes. 

than 1400 in his Stfstemaf which appeared after M. de La- 
cepede^s first volumes, and which was compiled undar circum* 
stances much more favourable. 

These numbers will still appear small to those who may be 
aware that the Royal Cabinet in Paris alcme now contains up- 
wards of 4000 qpecies of fishes ; but such has been the actLvity 
of science over all the w<»rld, since the opening of the seas, that 
all the collecticms have been doubled and tripled, and an ^itirely 
new era has commenced in natural history. This circumstance 
derogates nothing firom the merit of the writer, who did all that 
it was possdble to do at the period when he commenced his in- 
vestigations ; and such was M. de Lacepede. Evra at the pre- 
sent day there is no work on the history of fishes superior to 
his, and he is always quoted on the subject. The work o{ Dr 
Shaw, in which the descriptions are arranged acccHrding to Lin- 
nseus^s system, is much indebted to Lacepede. And even when 
the immense materials collected in these latter years shall have 
been put together in another work, the brilliant peces of colour- 
ing, full of sensibility and de^ philosophy, with which M. de 
Lacepede has enriched his work, will not be forgotten. Science, 
from its nature, is evay hour advancing ; there is no observer 
who may not outdo his predecessors in facts, nor any naturalist 
who may not improve upcm their systems ; but the great wri- 
ters will not remain the less immcntal. 

The natural history of fishes was followed, in 1 804, by that of 
the Cetacea, which terminates the great system of vertebrate ani- 
mals. M. de Lacepede considered it as the most perfect of his 
works ; and in fact he treated the historical and descriptive part, 
that referring to the organisation, and the methodical characters, 
better than in any other. His style also rises in some measure 
in proportion to the grandeur of the objects. He augments by 
about a third the number of species, enrolled before him in the 
great catalogue of animals ; but since his time this department 
of science has also been improved. The posthumous work of 
Camper, and those of some other naturalists, have thrown much 
light upon the osteology of the Cetacea. 
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1. On Osmelite^ a new Mineral species. 2. Description qf a 
new species of Pyrites. S. Mineraiogical examination qf 
Russian Platina Sand. By Professor Bebithaupt of Frey- 
berg. 

1. On OsmeUte. 

JL HE name of this mineral is derived from m*^ smell, and 
>i^«^, stone. Its characters are as follows : Colour greyish- white, 
which passes into a tint between smoke and yellowish grey. 
Planes, which have been exposed to the weather, have their 
colour changed into dark hair-brown. It consists of thin pris- 
matic concretions, either scopiformly or stellularly arranged, and 
these again collected into coarse granular concretions, forming 
massive portions. Cleavage visible only in one direction, owing 
to the thinness of the prismatic concretions, which indeed pass 
into fibrous. Its form is conjectured to be rhomboidal. Is 
strongly translucent. It feels rather greasy. Its hardness, 
owing to the fibrous structure, is difficult to determine ; it ap- 
pears, however, from some trials on the file, to be intermediate 
between that of fluor-spar and apatite. Specific gravity = 2.792 
to 2.838. 

It ^ves out, in the common temperature of a room, a distinct 
clayey smell, which is increased by breathing on it, (nr when 
brought from a warm to a cold place. In the mouth it tastes 
like clay, and appears as if it would dissolve like clay, although 
no change takes place. 

This species is distinguished from the zecJites by its greater 
spedfic gravity. It approaches to tabular spar in hardness and 
specific gravity, but in no other characters. 

It occurs superimposed on calcareous spar, mixed with dato- 
lite, — in veins in trachyte, in a hill at Niederkirchen, near 
Wolfstein, on the Rhine. 

% On a new Species of PyriteSjJrom Shdterud, in Norway. 

This mineral was met with at Skutterud, in Norway, by M. 
Winkler, brother-in-law to Breithaupt. That mineralogist con« 
siders it a new species, and describes it under the following 
name in PoggendorTs Journal. 

Hard CobaU /^fe^.-— Colour fresh and beautiful dark tin- 
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white. Occurs massive. Primary form hexahedron. Its most 
disdnct cleavage hexahedral, — ^next in distinctness octahedral, 
and the least perfect rhomboido-dodecahedraL Traces of con- 
cretionary structure parallel with octahedral planes, intimate 
that the octahedral figure is to be expected. Lustre shining 
and metallic. Hardness equal that of glassy actynolite, or = 7.25 
— 7.75 (Breithaupt's scale). Specific gravity = 6.74 — 6.84. 

On charcoal, before the blowpipe, it ^ves out copious arse- 
nical fumes. Melted with borax, it affords a beautiful blue 
glass. Arsenic and cobalt are thus shewn to enter into its com- 
position. 

This new species of pyrites is distinguished from the axo- 
tomous arsenical pyrites of Mohs, by inferior specific gravity 
and crystallization-system ; from antimonial nickel-pyrites of 
Breithaupt, by greater weight and greater hardness; fit>m 
cobalt-pyrites {Weissen Speiss-cobali)^ by its more distinct hexa^ 
hedral cleavage and greater specific gravity. 
. It occurs along with glance-cobalt, copper-pyrites, glassy acty- 
nolite, precious serpentine, quartz, and sometimes cobalt-bloom. 

3. Mineralogicdl examination qf Russian Platina Sand. 

I was favoured by M. Schwetzau with a quantity of the Pla- 
tina*sand, washed out of the sand of Nijnotaguilsk, in the go- 
vernment of Perme, in Siberia. Of this Siberian sand there 
are two kinds: the one is ferriferous, and contains platina; 
the other, which is purer and more quartzy, afforded princi- 
pally remarkably fine wash-gold. 

The platina-sand, even at first glance, appears composed of 
grains of different kinds. I separated, by the eye, the follow- 
ing minerals : 1. Platina. 2. Gold. 3. Irid-osmine. 4. Silver* 
whitest grains. 5. Iserine, or magnetic iron^and. 

The grains, from their appearance, could not have rolled 
far, and must have been found at no great distance from the 
place of their origin, for many of them are very sharp-edged, 
or even bristled with points. 

1. PlcUina^grains. — I attempted to separate these from the 
iserine-grains, by means of the magnet, but was surprised to find 
that not only the iserine, but also many of the plaUnap^rains, 
adhered to it I found that some of the jdatina-grains were 
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magnetic, others not ; hence these two kinds are probably va- 
rieties of two distinct species. 

First species : Common Platina. — It is the same with the 
platina brought from America by Humboldt, and possesses the 
following characters : 

Colour fHatina-grey^ which is different from steel-grey. On 
concave places there is observed a yellowish appearance.— The 
grains are angular and bristled, seldom blunt-edged ; the crys- 
tals are hexahedral, and grouped, as in ^Iver-glance. — Hard- 
ness = 70. — 8.5 *. Is perfectly malleable. Specific gravity 
17.001 — 17,608. A large American specimen in the Weme- 
rian cabinet was 16.914. It is well known that the native pla- 
tina is always lighter than that prepared by chemical means. 

Second species : Ferrugmofos Platina, The colour is plor- 
tina-^ey^ but'darker than in the preceding species. In hol- 
lows in the specimens, the surface is tarnished, from dark-brown 
to black, as in meteoric iron. The grains and crystals have the 
same forms as in the former species. — ^Hardness = 8.0 — 8.5. 
Malleable, but not so completely so as in the first species. Spe- 
cific gravity 14.666 — 15.790. It is magnetic, and in some grains 
not only repels, but also attracts. It is distinguished from the 
former species by lower specific gravity, less perfect malleability, 
and its affording, by chemical trials, a considerable portion of 
iron. 

2. GoW.— I found few grains of gold in the platina-sand : 
these were partly gold-yeUow^ partly greyish^yeUcm, Is Wer- 
ner's greyish-yellow gold, gold combined with platina ? 

3. Irid-osmm. — This species, which is a compound of iri- 
4lium and osmium, presents the foUowing characters : 

The colour is not steel-grey, as is generally believed, but a 
middle colour, between whitish lead-grey and common lead-grey. 
It occurs crystallized in low hexagonal prisms, which have an 
axotomous cleavage. Hardness = 8.0 — 8.75. Is imperfectly 
malleable. Specific gravity = 17.969 — 18.671. 

It would be de»rable to have iridium and osmium agidn exa.^ 
mined. Iridium will probably be found to possess a higher 

* Scale of hardness here used is that of Breithaupt, in his Mineralofpry 
' 7 = that of glassy act3moite, 8 = that of adulari% 9 = quartz. 

JULY— SEPTEMBER 1827. S 
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specific gravity than platiiuu and probably liclong to the tcssu- 
lar system. The osmium, on the contrary, appears tobeloDg to 
the eleotro-negative metals, which possoa a hexagonal crystalli^ 
zation, such as arsenic, tellurium and. antimony. 

4. Silver-white Flat Grains. — They appear to be palladium. 

Concluding RemarJc.^^In the portion of platina-sand I exa- 
mined, the large half was ferru^nous platina, the smaller com- 
mon or true platina. The remaining grains composed about 
j^ijth part of the whole. 



Chemical Examination of Tourmaline. By Prof. C. G. Gmelin. 

vTmblin arranges the Tourmaline under three subdivisions, 
these depending on the chemical composition. The fcdlowing 
are the results of his analyses : 

A Tourmaline which c&ntains IJthion. 
Three varieties of this kind were examined : 1. Red tourma- 
line or rubellite, from Rozna, in Moravia ; its specific gravity 
= 2.96 to 3.02. 2. Red tourmaline, from Perm, in Siberia. 
Specific gravity = 8.059. 3. Celandine green tourmaline, from 
Brazil. Spedfic gravity = 8.079- The following table gives 
their constituent parts : 





1. 


2. 


3. 




From Rozna. 


From Perm* 


From Brazil, 


Boracic Acid, - 


6.74 


4.16 


AM 


SiHca, 


42.13 


39.37 


39.16 


Alumina, ... 


36.43 


44.00 


40.00 


Black Oxide of Iron, 


... 




5.96 


Oxide of Manganese, 


6.32 


6.09 


2.14 


Lime, . • , 


1.20 


••> 




Potash, 


2.41 


1.29 




Lithion, 


2.04 


2.62 


3.59 • 


VoUtUe matter, 


1.81 


1.68 


1.68 


97.68 


97.66 


97.02 



B. Tourmaline which contains either Potash or Soda^ or both^ 
without LUhiony and a minute portu^ of Magnesia, 

Of these the following were analysed: 1. Black tourm^ine, 
from Bovey, in Devonshire, which occurs along with quartz and 



« With trace of Potash. 
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apatite. Specific gravity =z 3.246, at + 8° R. 2. Bla6k tour- 
maline, from Eibenstock, in Saxony. Specific gravity = 3.1^3, 
at + S*" R. 3. Black tourmaline, from Chesterfield, in North 
America, Specific gravity == 3.102, at + S"" R* 





1. 


2. 


3. 


■ 


Fr9m Bwey. 




From CheiierfiM, 


Bomdc Aoid^ 


4.11 


1.89 


3.88 


SiUca, 


35.^ 


33U)d 


3a80 


Alumina, - . - 


35.50 


38.23 


39.61 


Oxide of Iron, - 


17*86 


.«■ 


7.4» 


Black Oxide of Iron, 


... 


23.86 




Oxide of Manganese, 


0.43 • 


... 


2.88 1 • 


Magnesia, ... 


0.70$ 


... 


... 


Lime, . - - 


0.65 


0.86 


... 


Natron, - ' - - 


2.09 


3.17 § 


4.98 


Loss, 


... 


0145 


0.78 


9^44 


101.61 


98.33 



C. Tourmaime zvhicfi contains a considerable quantity of 
Magnesia, 

1. Black tourmaline, from Karingbricka, in the Swedish pro- 
vince of Westmanland. Sp^fic gravity = 3.044y at + 9g R. 
2. Black tourmaline, from Rabenstein, in Bavaria. Specific gra- 
vity = 3.113 at *f- 13 R, 3. Black tourmaline fpom Greenland. 
Specific gravity = 3.062, at + 6 J R. 4. Dark brown tourma- 
line, in mica>slate, from St Gotthardt. Specific gravity not ac- 
curately determined. 





1. From 


2. From 


3. From 


4. From 




Karingbricka. 


Rabenttein. 




SiGot&mrM. 


Borack Acid, 


3.83 


4.03 


aos 


4.1S 


SiUca, - 


37.65 


36.48 


38.79 


37.81 


Alumina, 


3346 


34.75 


37.19 


31.61 


Magnesia 


10.98 


4.68 


5.86 


6.99 


Black Qxide. of Iron, 


9^38 


17^4 


6.8t 


7^77 


Oxide of Manganese, 




1.89 


Trace, 


1.11 


Potash, • - } 


2.53 1 


0.48 


0.22 


^ 1.20 


Natron, - / 


L7^ 


3*13 


•♦• 


Lime, - - - 


0.25 


Trace. 


... 


0.98 


Loss, - - - 


0.03 


... 


1.86 


0.^4 


98.11 


100.49 


96.48 


90.89 



The great lose in the analy^ of the St Giotthardt tourioaUofi^ . 
is not e£t3ily explained: it may be owii^ to thie eseafie. of a 
vcJatile ajkali- •• 

t Wtehunceof AftfigMelr. 

s2 

Digitized by CjOOQ IC 



S With Potash and trace of Magneila, 



( m ). 

Chemical Examination cf Russian PlaUna. By Cr« Ossanw,' 
ProfeMor in Dorpat. ^ *; 

JL HE Platina, from ore of the Urals, is more varied Jn character 
than that found in America. — I have already been enabled to 
dbtinguish four different sorts, and I am told there are still 
more. One of the kinds, that which is most abundant, is sold 
at the mint in Petersburg. It consists of grains of different de-- 
scriptions* Small grains can be separated by means of the mag- 
net, resembling the magnetic grains in the platina of Brazil. 
The other grains are partly of a lighter and darker lead-grey co- 
lour, and about a line in diameter, — ^partly of a gold-yellow c6-> 
lour, and some are small, flattish, and shining metallic. In the 
following analysis I used the bluish-grey coloured grains. The 
following results were obtained in sohibTe matter: 

InpflrcenU 

Palladium, ... 0.0199 1.64 

Rhodium, - - - 0.1354 11.07 

Platina, .... 0.9762 80.8? 

Copper, .... 0.0245 2.05 

Iron, . - . . - 0.0«79 2.90^ 

Sulphur, .... 0.0095 0.79 

Trace of Iridium. 

Residuum, . - - aoOlS 0.11 

K1936 98.83 

Peggendorf^s Joumai, 



On the History and Constitution ofBenefi or Friendly Societies. 
By Mr W. Fbaseb, Edinburgh. Continued from p. 139w 

V lEwiNG the distributions of Friendly Societies as now quite 
unconnected with* charity, and holding each individual to be 
entided to benefit upon the equitable principles of mutual assu> 
ranee, it is essential to the just rights of the members, and to 
the permanence of every society, that the contributions and al- 
lowances should be originally made adequate to each other. 
For this purpose there are three fundamental princijdes which 
require, in the first place, to be held as either established orlss- 
samed, as upon these the whole calculations must necessarily be 
founded, istj The average rate or quantity of ackness to which 
the memheacB will probably be sulgected in every pemd ctf Kfe ; 
lb%, The rate of mortality or number of deaths that will occur 
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ai every age; airi, &%, The rate of intarest wliidi will most 
fikely be obtained for money. These three p(»nts shall there- 
fore be considered in their order* 

RcUe of Sickness. 

It does not appear that, till within the last half century, the 
least attention had ever been paid in this or any other country 
to the law of sickness. About the year 1771, Dr Price, the 
celebrated writer on Reversionary Payments, first turned his at- 
tention to the subject, and, during the next twenty years, had 
it frequently under his consideration. In 1789 he was required, 
by a Committee of the House of Commons, to compute tables 
of contributions and benefits for sickness and old age, in con- 
sequence of a bill then before Parliament, by which it was pro- 
posed to establish life annuities in parishes for the benefit of the 
poor, to be defrayed by parochial assessments. 

In the formation of these tables, Dr Price could not calculate 
upon the rate of sickness with any degree of accuracy, no satis- 
factory observations having been previously made upon the 
sul^ect He supposed, however, that as death is usually pre- 
ceded by a longer or shorter period of disease, the average du- 
ration of sickness among mankind would be in proportion to 
the mortality ; and as the rate of mortality had been pretty well 
ascertmned, he concluded that the quantum of sickness at cor- 
responding ages might be reckoned on without great error. 
He therefore assumed the following individual average rate of 
sickness, as that which would most . probably be experienced by 
Friendly Societies: 

Proportion qf 

Age. Sickness, Weeks. Daps. Hours. Sick Members. 

Under 82 years 1.0833 1 U lln48 

32 to 42 1.3641 1 2 11 1 in 38.4 

43 to 51 1.6249 14 9 1 in 32 

51 to 68 1.8957 1.6 6 1 in 27.42 

58 to 64 2.1666 2 1 4 1 in 24 

That is, that among forty-eight persons under 38 years of 
age, there would occur 52 weeks of sickness in the xsourse of a 
year, or that somewhat more than 2 in 100 would be ccxistant- 
ly unfit for their em[doymen^ ; and that among persons from 8£ 
to 4S years of age, from 43 to 51, from 52 to 58, and from 58 
to 64s ^h^ quantum of sickness would be progressively increased 
by a fourth part in each period. 
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)Upon tfais^isuincd nrte Dr Price accordiiigiy pny arod t*. 
bkft of eontr^Mitions vaA aUoirance& to the agedP B5, add iloid 
them before Parliament ; but added, with mgard io «okness oc- 
curring under 82 years of age, that ** various reasons, and par- 
ticularly the experience of friendly clubs, determined me to 
believe, that the proportion of the sick to the well in such a so- 
ciety will not be so great as this, and, consequently, that the 
weekly allowances during sickness will be more than supported 
by weekly contributions not exceeding a forty-eighth part of that 
allowance.'*' 

The Bill and Tables were sanctioned by the House of Com- 
mons, but lost in the House of Lords, on account of the burden 
which it was thought the scheme would impose on the landed 
interest. The tables, however, were afterwards given to the 
public in the 7th edition of Dr Price'^s work on Reversionary 
Payments ; but being professedly founded on supposition, and 
incorporated with subjects of an abstruse nature, they did not 
meet with that attention which they merited. Till very lately, 
few societies in England ever adopted them, and even those 
only partially ; while such tables, it is believed, remained whol- 
ly unknown to Friendly Societies in Scotland. 

In the latter country, the first attempt, of which we have any 
notice, to calculate upon the probable rate of sickness, occurred 
in 1801, in the case of the Society or Incorporation of Sailors 
of Prestonpans. A few individuals had endeavoured to deprive 
the seamen of that town of the privileges and capital of their in- 
stitution, but they vindicated their rights before the Court of 
Session, and recovered possession of their funds. Upon the case 
being finally decided, the Court directed new regulations to be 
drawn op, and submitted for their approval. This duty de- 
volved on Charles Oliphant, Esq. writer to the Signet, their 
law*agent, who having felt great difficulty in adapting the fu- 
ture allowances to the revenue, consulted with the late Reverend 
Mr Wilkie, a writer on annuities. This gentleman afterwards 
reported on the subject, but stated it to be impossible to calcu- 
late accurately for the schemes of Friendly Societies, so long as 
the law of sickness remained to be ascertained. The contributicms 
and allowances proposed by Mr Wilkie, however, proceefded 
on the assumption that one-twelfth part of the members would 
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fae coQ^andy sick, a proportion vUch upwards of twenty y^ars^ 
^xpenence has shewn to haye been far too high. 

At a later period, when the numerous failures of Friendly 
Societies began to attract mcMre general attentbn, several of their 
members were led to atloid to the probable rate of siokness^ 
Mr B. WilsoDy and some other individuals in the village of 
MethvQQ in Perthshire, instituted a survey to ascert^n the sick*- 
ness for one year among the whole male population of the p$^ 
rish above fifteen years of age, with a view to obtain data fw 
calculating the scheme of a Friendly Society ; when it was ascer- 
tained, that, from mental or bodily imbecility, one in every 
twenty-one of the male population of that parish could not at 
any time of their lives have been admissible into a Friendly 
Society. Mr Gavin Burns of Hamilton, in his pamphlet on 
Friendly Sodeties, c^ready alluded to, estimated that one in 
every twenty of the members of a society would be constantly sick) 
or at all events not above 1 in 17. Mr Borland of Paisley, 
and Mr Dick of Bathgate, it is believed, also paid some atten- 
tion to the' subject; but comparatively little bendSt resulted 
from these investigations. 

The great importance, however, of ascertmning the law of 
sickness, from actual experience, continued to be still farther 
pressed on Mr Oliphanfs attention, by his being frequently con- 
sulted in Friendly Society affairs, and from witnessing the. se* 
nous evils that were cc^stantly arising to th^ members from 
miscalculation. At a conference with the intelligent Direc* 
tors of the Deanston Society, whose questions he had been 
unable satisfactorily to answer, the expediency of instituting 
a public inquiry on the subject was forcibly suggested. In 
1819, Mr OUphant brought forward the case in the Highland 
Society of Scotland, and moved that premiums should be offered 
to Friendly Societies for returns of the ages of their members, 
and the sickness which had been found by experieace to corres- 
pond with those ages. This motion was ultimately agreed to^ 
and a committee appointed to ccmduct the inquiry. Schedules 
for collecting returns were then issued throughout Scotland, 
with an exemplification of the form in which the information 
was required *, and two premiums of twenty guineas each were 

* The Schedule and Exemplification were both car^ully arranged by Mr 
Will of the Customs. These will be found very useful in assisting such so- 
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(rffevedfer the most valtuMe retimis. In the eopne of two 
years, returns were reorived from upw^i^ds of seventy sodeiies^ 
sitq^tlld in mxteen different counties, eodiracing periods of 8, 10, 
SO, 80, 40, and even 50 years,and compriftng upwards of 100,000 
members. The great mass of infcnrmation thus obtained wa& 
carefully digested and arranged by the committee, with the as- 
sistance of several other gentlemen who took an interest in the 
subject, but more particularly with the md of Mr John Lyon, 
late house-governor of Watson^s Hospital, and now one of the 
Masters of the High School, Leith ; c^ the late Mr James Skir- 
vingof the Stamp-Office; and of Patrick Cockbum, Esq. ac- 
countant in Edinburgh *. 

In these returns, the number of free-members (i. e. those en- 
titled to benefit) during each year, were classed, acccxding to 
their ages, in decades or periods of ten years ; and the number 
of weeks^ sickness experienced by each class was arranged in 
the same manner. The average rate or law of sickness was 
thence deduced, by allotting to each individual an equal share 
of the nckness occurring in his class. Thus, suppoung the 
members between 20 and 80 years of age in any society to have 
amounted to 104, and the sickness experienced by the whole of 
that class, during one year, to have been 58 weeks, then this 
was equal to half a week for each^ and consequently the same, 
with regard to the payments, as if one member had ,been per- 
manently sick, and rec^ved benefit for that length of time. The 
»ckness of the other four classes, or till 70 years of age, was 
calculated in the same way ; but above that age, and below 20, 
the number of members was too limited for being the basis of 
any calculation that could be relied cm. The following table of 
results will exhibit more clearly the mode adopted in classing the 
number of members and weeks of sickness, as well as the exten- 
sive data from which the law of ackness has been deduced. 

rdeties as may still wish to review their own experience, and the^ will he seen 
at pp. 260-262 of the puhll^ed Report of the Committee, of the Highland 
Society on Friendly Societies. 

• To Mr James Cle^om, accountant in Edinburgh, Friendly Societies 
are also much indebted, not only by the attention which, as Editor of the Gth 
vplume of the Highland Society^ TraQWCjbions, he paid to the Committee^s 
Report while in the press, but likewise by the ready and able assistance he 
has since given in establishing several societies upon proper principles. See 
also his excellent article on the subject in Farmer's Magazine, vd. xxv. p. 389i 
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' By the naulto lug r e deduced f niui acttml expcrimi c?, it apposrs 
that there it a comideraUe diffemnce in the lower ages between 
Am vale and th^toaasumed .byi)r JPncc, bis being greater in 
every period exc^t die two last It here idso appears, that 
from ^to 50 years of age, sickness gradually increases widi 
the advance of Kfe, in the ratio of nearly one-tenth part of a 
week for every f{ve years of age, but that after 50 it increases 
more rapidly ; fbr, while the annual uckne$s between 30 and 40 
years of age \% only about five days, and between 40 and SO little 
more than a week,-^from 50 to 60 it is doubled, being nearly 
tz0o weeks, and above 70 upwards of sixteen weeks. This rate 
of sickness no doubt varied very materially in different societies, 
being above this, average in some and below it in others; but 
sudi discrepancies were seldom found, except in cases where the 
number of members was too small to afford a range for a fair 
average. Somei;hiDg, however, may have depaided upon the 
occupations in which the members were engaged, and whether 
situated in the country or in towns. 

It is likewise to be observed, that the above is only the annual 
rate of sickness to an individual, as experienced by societies on an 
average of each ten years ; and consequently, when exhibited for 
each particular year of age, it must be somewhat less in the first, 
and more in the concluding, years of the decade. Thus, the ave- 
rage nckness in the 60th year of age will be only 2 weeks 2 
days, but in the 70th, 10 weeks 5 days. In order, therefore, to 
exhibit the whole range of i^dcness more correctly, and to found 
a basis for accurate computation, it because necessary to calcu- 
late two ^ckncss tables, upon a graduated scale, from 20 to 70 
years of age. The one of these tables is ^^ with reference to 
an iiidividual^ or *^ exhibiting the quantum of ^ckness which 
an individual, on an average, experiences each year from SO to 
70 years of Bge ;*" and the other is " with reference to a society^ 
exhiHting the law of sickness, as affected by the law of mortali- 
ty, from 20 to 70 years of age ; or the quantum of sickness 
which takes place each year from 20 to TO years of age among 
1005 persons, all. commencing the 21st year of their i^ at 
the same time^ the number of persons decreasing according to the 
law of mortality, and the quantum of sickness increasing accord* 
ing to the law of sickness ; — all shewn in weeks and decimals of 
a week.^^ These two tables we shall here combine, adding the 
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LAW^f SICKNESS, e^^hibUed in Wtekt and Deemals of a Week. 



Age. 


Number of 
Memben 


Aver. Sick- 
neMtoan 


^ci^^sr 


Age. 


Numborof 
Members 


Av^.§ick- 
neMtoan 


Aysssf 




aUve. 


IndividuaL 


in a Society. 




aUve. 


IndividuaL 


in a Society. 


21 


1000 


.575 


575.000 


46 


727 


1.032 


750.264 


22 


990 


.576 


570.240 


47 


714 


1.108 


791.112 


23 


980 


.578 


566.440 


48 


701 


1.186 


831.386 


24 


970 


.581 


563.570 


49 


688 


1.^2 


875.136 


25 


960 


.585 


561.600 


50 


675 


1.361 


918.675 


26 


950 


.590 


560.500 


61 


661 


1.451 


969.111 


27 


940 


.596 


560.240 


52 


647 


1.541 


997.027 


98 


930 


.«03 


560.790 


53 


633 


1.683 


1033.689 


29 


920 


.611 


562.120 


54 


619 


1.726 


1068.394 


30 


910 


.621 


565.110 


55 


605 


1.821 


1101.705 


31 


900 


.631 


567.900 


56 


690 


1.918 


1131.620 


32 


890 


.641 


570.490 


67 


•75 


2.018 


1160.350 


33 


879 


.652 


573.IO8 


58 


560 


2.122 


1188.320 


34 


868 


• .663 


575.484 


69 


544 


2.230 


1213.120 


35 


857 


.675 


57a475 


60 


528 


2.346 


1238.688 


36 


846 


.688 


582.048 


61 


512 


2.500 


1280.000 


37 


835 


.702 


586.170 


62 


496 


2.736 


I357.O66 


38 


824 


.718 


691.632 


68 


479 


3.100 


1484.900 


. 39 


812 


.737 


59^444 


64 


461 


3,700 


J705.700 


40 


800 


.758 


606.400 


65 


443 


4.400 


1949.200 


41 


788 


.784 


6I7.792 


66 


423 


5.400 


2284.200 


42 


776 


.814 


631.664 


67 


403 


6.600 


2659.800 


43 


764 


.852 


660.928 


68 


381 


7.900 


3009.900 


44 


752 


.90S 


678.S04 


69 


350 


9.900 


3338.700 


45 


740 


.962 


711.880 


70 


336 


10.701 


3595.536 



As decimal parts will be hereafter frequently used, and as it is desirable 
that nothing should remain unexplained to society members, we shall, for 
the benefit of such readers, give an example of the mode of converting these 
p^ts into days, hours and minutes.*^The figure to the right of the point sig. 
nifies so many 10th, the next 100th, and the third 1000th parts oi a n^e^k. 
To bring these into days and hours we have only to multiply them first by 
7, the number of days in a week, then by 24, the number of hours in a day, 
inserting a point to the left of the three figures in each sum, and whatever 
remains 4s the number wanted. Hence, 

J^Sdedmak. 
MulUpiied by 7» tlie number of dayt in a week, 

make i.Q2S. and by strildng off the three figures to the right for the three 
oilgUiaUy. 4 di^t lonain. 
And again by 84, the number of hours in a day. 



n^e 



.100 
M 

J6W, not an hour more, but 6-tenthfi of an hour, or 36 minutes, as seen 
by miilliplarfqg 4)00 by 60, wi mimbir oi miiMit«i la m haw. 



Thuf it appears, from the above Tabk, that each society nentoer, during the Mst jmi of his 
ppt, if m$fi, 00 an»yerPt(»» to4<)«7io(iacl»efi* 
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;9 

The returns did not state the different degrees or inten«ty of 
sickness with such accuracy as could be relied on, but it is stated 
(Report^ p. 108) that << the fidlowing general i»oporticni between 
the different kinds is drawn firom the returns, and may be tak^ 
as an aiq[m>ximation to the true one^ till future observations af- 
ford a better standard. 

^ Of 10 weeks of ncknew amoi^ perioiis of all ages under 70, 
t may be assumed as bed&st sickness, 
5 walking ditto, 
3 permanent ditto, 

In aU 10. 

^< Or if the allowances are regulated by the duration of sickness, then iji 10 
weeks of sickness it may be assumed that 

2\ weAs will be sickness of the first quarter, 
S second and third ditto, 
^ unlimited duration. 

In aU 10." 

Such were the results obtained by the inquiry of the High- 
land Society of Scotland into the rate of sickness among the 
m^ofibers of Friendly Societies ; — an inquiry which reflects the 
highest honour on the philanthropic individuals by whom it was 
originated and conducted to a close, and which will, from the 
importance of the results, prove one of the most beneficial un- 
dertakings of that highly patriotic and useful institution. 

As^eady mentioned, the subject was next brought before 
Parliament in 18S5, by Thomas Peregrine Courtenay, Esq., 
and a Select Committee was appointed by the House of Ccmi- 
mons to take whatever steps might seem necessary, "niis 
Committee did not pursue the course adopted by the Highland 
Society, — that of requiring returns of the i^ckness experienped 
among Frigidly Societies in England, but called befcnre them 
such professional gentlemen and others as were supposed to be 
best acquainted with their affairs. Neither did they confine 
their investigation to sickness only, but vi&ai into a very wide 
field of inquiry as to the rate of mortality, the average number of 
births resulting from each marriage, and various other matters 
connected with Health and Life Assurance. In attempting, 
however, to give a brief view of their proceedings, we shall, for 
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the present, ^<x)nfine our attenticm to what relates to the rate of 
dckness. 

By the Minutes of Evidence annexed to the Report it ap- 
pears, that in England, as in Scotland, Friendly Societies are 
continually becoming bankrupt, and that very few are esta- 
blished upon {MToper principles. It likewise appears, however, 
that, since the statutory enactment in ISIQ^ which requires 
the rules of all societies in England presented to the Jus- 
tices for sanction, to have the certificate of two actuaries or ac- 
countants that they are founded npoa proper calculations, some 
attention has been paid to the average rate of sickness. Several 
new societies, upon a very extensive scale, and on scientific prin- 
ciples, have also been instituted in Lmidon, Nottinghamshire, 
and Hampshire, which promise to have a very beneficial effect on 
other societies in England. 

The &^tswitne88 examined (March & 1825) was the Reverend J. T. Be- 
cher, chaimu^ of the Quarter-Sessions of Southwell, founder of the Friendlj 
Institution there, and author of various pamphlets on Friendly Societies. He 
states, '^ Respecting sickness, I have deduced my information from the inves- 
tigation of several societies, whose rates fji assurance, and the state of whose 
fluids, I now submit I have likewise calculated that the sickness of human 
life, being the general cause of mortality, is in a great degree commensurate 
with that of mortality ; it is the relation necessarify subsisting between cause 
and effect*'—*' The Southwell tables calculate the number of sick members 
under the age of 25 at 1 in 4a22 ; from the age of 25 to 36 at 1 in 37.81 ; from 
30 to 40 at 1 in 32 ; and from 40 to 50 at 1 in 27*73; which proportions com- , 
mon observation will convince us exceed the 'ordinary propo^ons of sickness 
previdling around us. Indeed, the health of the members in the Southwell 
Institution has, during the short period of our existence ^about two years>, 
been so fiivourable, and tibe judgment of the surgeon so satisfactory, that al- 
though several have entitled themselves to an immediate allowance in sick- 
ness, we have, in twenty-one months, only paid L. 1, 18s. for such assurances, 
and amonff our members not a death has occurred.^—*' In the Castle Eden 
Friendly Society, in the county of Durham, the average number of members 
during 30 years, ended on Slst December 1823, was 178, and the average pro- 
portion of permanent sick 1 in 100.1 ; and in the Friendly Society, held at the 
Crown Inn in Southwell, the average number of members ion 29 years, ended 
cm Slst December 1823, was 07*4 ; and the permanent sick 1 in 135.& In the 
Fxieadly Society at Lowth, in Lincolnshire, the average number of members 
for &^t years ended on the Slst ci Dec^nber 1822, was 71«l9 and for nine 
years, ended on Slst December 1823, 74.5. During the former period, the 
proportion of pemument sick was mily 1 in 163.6, and during the latter, 1 in 
137.4." It may here be remained, that, in all these sodeti^ except that at 
Sottthwell, the aidmess is taken upon an average of the whole members in 
each society, without diatmction of age, in the same way as had been d(me by 
the Reverend Mr Wilkie and Mr Bums, in the cases formerly noticed. But 
it must be obvious, that no satis&ctorv results could be obtained from any 
rate of sickness thus deduced, it hAag evident that, in other societies 
consisting of the same number of membera, but of different ages, a very difie- 
rent rate might be found. It will be seen that Mr Becher was fully aware 
of this, for to the question, ^ Do you conceive that the average quantity 
of sickness, at different ages, increases as the vahte of life diminishes ?*' he an- 
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sw^rs, ^' I do^ xmosX d^i^tdliyx if Uiere it-Miy amtheDilcttj in the reiturns a4k 
tached to the Keport of the Scot<:h Highland Committee, these will confirm 
it — ^You think that as a man advances in life, he is more liable to sickness ? 
Undoubtedly he is, both in its frequency and in its duration.-^Are you ac- 
quainted with that table ( The table of the Law of Sickness^ framed by the highland 
Society, givm4t$p. 263. of this Jowmaif^ I am acquainted with the Seoteh ta» 
bles ; and here the Committee will see that their progression of aickneaa be- 
gins at 21, and goes on increasing until the age of 70.** Report, pp. 28, 29. 

Moflreh 10« — ^Mr George Glenny, actuarr to tke Boyi^ Union Asflociatien mr- 
Friendly Society, London*-^.-^^ Are you acquainted with the Report on Friends 
ly or Benefit Societies, lately published by a Committee of the Highland So- 
ciety of Scotland ? Yesx-^^Hare you examined the tables annexed to that 
Report ? Yes. — State your opinion of them ? My opinion is, that the data 
are too low.— -You mean by too low, too low for the (nstricts with whidi you 
are acquainted ? Yes. — iSo you apprehend that the data upon which the ta- 
bles were formed were incorrect ? I must give a qualified answer. I think 
thft tables, as produced from the returns whidi were made, correct ; buttber^ 
are many reasons which I could give why the returns should mtt be correct^ 
I apprehend, that if any societies did not send their returns, they would be 
the societies whose afiPairt were the most desperate, and who would natmal^y 
have the greatest reluctance to an exposi. I do not know that any acMdety 
did so refuse, but the great variety of -the returns, the great variety of the 
data to be taken from each of these returns, induced me to thinks ths^ al« 
though it will be highly usefiil, in every sti^ of Friendly Societies, to con- 
sult these, yet they are not sufficiently high to use for tables of contribution. 
— Does not that very much depend on th« |>aymen|tformanageni«Bt? Gfeat* 
ly ; I provide the iable first for the benefits, and then I put on every months 
ly payment a certain sum for management, which I think adequate.*'— ^^ H»* 
viug the book there, refer to Table III. (aupr>a p. 283.) have you constvueted 
any table upon a similar principle? Not exactly. I have obtdoed resnlts 
upon a similar principle, upon which I hare calculated my tables.— You menua 
you have obtained results Irom a variety of Friendly Sedtetlea ? Froon a vap^ 
riety of Friendly Sodeties, and from a variety (^ bo^tis of nen, and m^tu&o- 
turers. I have aljso obtained the opnion of a vast nftimfoer of medical msn^ 
on the average sickness of population,-^Could you easily c^mstruct a table 
upon a similar phnciple ? 1 am now occi^ed in such an und^rtakifig> but H 
is jin undertaking of such magnitude^ that I do not cc^isider myself i^ a stefee 
to give up the results at present. I do not think them sufficiently comet* 
I have formed my sidcneas tables in the Bioyal Union from very doaely esb. 
mining those of Dr Price, and making very little idteraitioa for Mtual obaer* 
vation ; and I am confirmed in an ojnnioa now, that notwithstanding whatu 
may have been done, at present I^ Prke^s sickness tables aire the nearest coarw 
rect of any thing yel puU&died..— You consider them a ttifie too l^h r Ide.** 
Mr Glenny then states^ that, in many pro^essioiis, suche3 gilden, paioikeis, 
watchmakers, and workers in lead, he had jfound tke aiek^as or mabiiity fat 
labour very great, althoi^ liie mortality was. by- no meana goeater than 
among other pro£essions.-^ages 39, 4(k 

March ll.^-John Finhiison, Esq. aetuaiy of the 2ialianal Debt Offieei^- 
'' Have you attended at aU to the average prevalenee of steknesa at diflbvent 
a«ea ? I have not ; because I conceive it is toiaUy in^ssibl^ to obtam ^m- 
thentiq matena]3, sufficient to reduce thaik sul^t to any certain hiw.*^.^ 
«' When you say that sickness is incapal^ of valuation, you meaa that there 
are no d«EU whereon any calculation can be made P I naeea that H^ and 
d^h are aul^ect to a kn^wn law of natinre, but ynA skkness ia not ; so that 
the occurrence of one event mi^ be fiMreaeen iod aacerla£ne(^' but not so the 
other.**— ^^^ Bo you apprehend tliAt tke same kw^ that is to aay, the satne ha- 
bit and frequency of occurrence^ ^Kista aa to sickness aa with reject 16 
death ? I apprehend thesre is no certJunty of th«: ccmchision. — Not in the 
same climate, and amon^ the same class of people? I sbeuld appi«hend not ; 
at any rate^ no oba^rratians have been hitherto pttbtisiifid that Woidd shew 
that sickness follows any general ]siW*.^Axe you acquainted with Dv Priae*^ 

2 
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iMm as t» ^kness ? I am#.^Are you ftwsre upon whAt priiieiple tbey were 
fonxied ? I sppvdi^d tbey aire not form^ upon an^r authisf it)r that would 
induce me to adopt thetn^ they are very vague. They were fowned upon this 
principle, that sickness increases in the same proportion as life advances ? 
V^S) but I deny the conclusien ^ there is a constant and given mortality ope- 
rating upon life, but no such law exists as to skkness.*'^^ Are you acquaint- 
ed with the Beport of the Highland Society of Scotland upon the sulject <tf 
Friendly Sodeties ? I am not, fbrther than that since I have been belbre- 
the Committee, I have looked at the Report from that body.—. You are 
aware that the sickness table appended to that Report is form!^ upon the 
eicperience of 70 or 80 societies in ScotlMid ? Yes — Supposing the returns from 
those societies to be accurate, do you conceive that Table III. isupra^ p. 283} 
is firmed therefrom upon correct principles ? I do not ; because, in the first 
place, supposing it were possible to conceive that sickness follows, among 
particular classes of men, an uniform and constant law, still the returns now 
shewn to me, and their results, are exceedingly vague, and much too limited, 
in my decided opinion, to enaUe any correct inference to be drawn of the 
rate of sickness to which human life at every age is subject, because it is not 
clear frt>m the returns, whether the parties were of the ^es stated when en- 
rolled,^ and whether the sickness grew out oi each class enrolled at each ^e, 
or wh^er the ages at which the sickness is stated to have occurred, took 
place when the parties enrolled at a younger age had attained an advanced 
age. I may a^, g^ieri^y, that the extraormnary differences of sickness 
among the societies reported, is the strongest reason with me for doubting 
the correctness of any ooncluraon to be drawn from the whole ; besides, the 
sickness which may prevail in various districts of one country among one 
particular class ^ persons, afibrds no just criterion of that which may prevail 
in another country, under oth^ circumstances : And, again, I beg leave to 
sttlHnit my hiuable but firm opinion to the Committee, that it is totally im- 
poMible, from any observations hitherto fcHined, to deduce the conclusion, 
that sickness occurs in any givdn ratio, the more as this question is not new 
to me, having been frequently before applied to on the subject, and having 
considered it very maturely.** Page 47- 

M<mk 15. — WiUtam Motgan, Esq. actuary to the Equitable Assurance 
Society, and upwards of fifty years eigaged in calculations -depending on 
hunum life, states, that he has of late been frequently referred to upon 
the rules of Friexidly Societies; that he has always ibund the tables of 
Dr Price correct ; and that the opinions he has since given on particular 
tabies submitted to hkQ^ have been, as far as the cases were applicable, 
formed upon the same principles as those taMes. — ^' Have the goodness to 
state to the Committee die pnnciple upon which you (^culate the probable 
occurrence of sickness? I take them pretty much according to the degree of 
mortality ; I suppose about 1 in 40 sm*. The table says 1 in 49, and I find 
that accords nsore with actual exp^ience^" — '' Bo you tiilnk it consistent 
that there may be a great deal of sickness, and yet that it may not affect 
life P No, I estimate from experience in different dtibs. I have had a ma- 
nuscript paper ksH Friendly Societies, sent me from Scothmd, fer many years, 
which confirms the rate we take*** — *' Plumbers and glaziers, and other ha- 
zardous trades^ are excepted out of the clubs.**^*' Are you acquainted with 
the Beport lately publii^ed by the Highland Society in Scotland, on the 
sul^lect of Friendly Societies ? They sent me the book, but I have not had 
time to read it.''_Pag68 60, 51. 

Mcmh 18.-«Mr Joshua Mihie, actuary to the Sun Life Assurance Society, 
statea, that he has been frequently called on professionaKv to settle the rules 
or iablei of Frigidly Societies, but that in no instance had he been able to 
give the ittfennation wanted, as they could not be reduced to cedcylation. 
— " You aie aware of Dr Price*s tables ? Certainly, but I have never inves- 
tigated ihem.— -You are aware <rf the principle on which they are formed ? 
Not very aecuvately, not from accurate infbrmation. I beg leave to state the 
rea^pn why I have not looked more accurately into the tables in I)r Price's 
work : it was, that I was satisfied, on looking at the subject, that there could 
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be very Httle de^denee pkused upon them ; th^ seem to hMFe Ipoen taiw& 
on a grois average ; that auch must be the avenge of al^esa; and I had no 
data finun which my condusionB could be dxmwB entitled to eonAdeaoa'*** 

Mwnh la-i-John Finlaison, Esq. again examined. He is ^ stiH of opinion 
that, with the materials now ezisdng, we are unable to reduce the event of 
sickness to a determinate law ; but, nevertheless, I apprehend that it mMit 
be centered analogous to insurance against fire and sea-risk, and ju^ea of 
by experience with tolerable accuracy.*'*-. He fiuther observes, that there ex- 
ist extensiv% data for forming a ju^^^ment on the subject among the labour- 
ing classes in his Mi^t^'s arsenals, as also in every regiment in England, 
and submits the proiNriety of obtaining returns from these and similar sources. 
He likewise hanoed to the Committee the form of a return, which he eon- 
ceived Friendly Societies could comply with, and without any difficulty. — 
Page 58. 

Apni 22i — Charles Oliphant, £s^. convener of the Committee of the 
Highland Society on Friendly Societies. This sentleman having .explained 
minutely to the Committee uie way in which the returns to th& bodv had 
been collected, and the manner in which thdr sickness taUe was framed, 

Mr John Finhdson was again called in. ^^ When you save an opinion to 
this Committee <m the 11th of March, upon the formauon of th^Seotch 
Tables, had you made yourself master of the mode in which the taUes were 
constructed in their book ? I had not; for I onlv then saw the book for tiie 
first time in the committee-room.*' — '^ Have you looked at the Report since ? 
I have: I have looked at the Report, and looked at the mode in which the 
tables w«re constructed ;" but he is still not able to give any forther ^'^ oni- 
nion upon the tables, except that as much was done as was possible with tlie 
means whidi the firamers of that R^rt possessed; vet I thU that the data 
must be considered as for too limited to deduce tables (^' premioms from. — 
When you say that the data are for too limited, do you mean that the num- 
ber of persons was too small ? Yes ; but I consider that the foundation is 
hud by that method for perfecting the information, so that at a future period 
something may be done. — You conceive, then, that the mode whidi the Higdi- 
land Society adopted was the correct mode of coming to the remit they de- 
sired ? I am not exactly prepared to give an opinion upon that question-f • I 
don't know that it is the best mode that could be adopted.— Because you said 
before that it was not ? Will you be so good as to read what I said before on 
that sulject ? You were asked, ' You are aware that the Sidmess Table Ap- 
pended to that Report is framed upon the experience of seventy or eighty 
societies in Scotland ; and then, supnosing the returns firom these societies to 
be correct, do you conceive that Tude III. is formed upon correct pindples ?* 
and you said you did not; Now, are you satisfied upon that point F l^pn 
not any forther satisfied than I was before.*' 

Mr Oliidiant re-examined. ^^ You heard the last observaticm of the. wit- 
ness CMr Finlaison), will you have the goodness to make your observaitiQiiB va^ 
on it ?" ^^ The statement made by Mr Finlaison is mentioned in Ids depeid. 
tion, which I have seen ; but he mentions that he had not read the repevt at 
that time. On looking at the report you will please to observe, that the sick- 
ness is always referred to the exact age when it occurred. Under the column 

.. Free Members, the number of members during the yearis given in eadidass ; 
ai^ under the head of Allowances, the sickness arising in thi^ dasa, md during 
^t year, is given. The error into which Mr Finlm>n']|as follen, may have 
arisen from Uie abbreviated form in which it was necessary for us to exhttiit 
the results. The details firom which these are derived form a vdume about 

- . the sise of an or^&uunr atlas. We could not publish sneh velnminous d^ta^ 
«nd the abbreviated form adopted in ^diibiting them, has, I pesumey given 
rise to the misconception." — ^ What propcnrtion of the aociedna do yoUf m- 
piehend did give the information ? An extremely small proportioB* Whilst 
ODom the whSe kingdom of Scotland, we cqUeeted returns firom between 70 
and 80 societies, I have bad an appMcation fix>m the societies of Edinbuif^ 
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fligned by the representatives of from 40 to 50 sodeties, which shews that the 
nmiiber giving returns was a very small proportion.'*—*' Bo you apprehend 
that there are any other means by which more extenave information, with re* 
spect to the Scottish societies, might be obtained at present with respect to 
Soc^land ? I do not think that there is ; for it was not, I am persuaded, so 
much from the want of inclination that the number of returns was limited, as 
from the want of ability. Returns could <mly be made where the society 
clerk, or some of the members, had a taste for research and calculation, and 
the moment that societies come to lieep their' records in a proper way, there 
will be no difficulty, I apprehend, in getting information. The Higmand So^ 
ciety are endeavouring to induce them to keep their books in a more cor- 
TCSct form, by offering premiums to the schoolmasters of Scotland to assist the 
Friendly Societies, by framing and teaching systems of book-keeping adapted 
for these institutions; and it is contemplated, in the course of a few ye«^ 
their books will be so' arranged as to afford readily every desirable inK>rma. 
tion. If further returns are then called for, I am satisfied they will be given 
willingly to any extent that may be required. There is a chi^^ of feeling 
taking place, and the reserve which formerly prevailed, as to affording infor- 
mation, is wearing &8t away.** — '* Has the average sickness in the Scottish so- 
cieties, been compared with any statement that may be depended upon of nck- 
ness in England, or elsewhere ? So &r as my information extends, no in- 
quiry as to the average rate of sickness, with reference to the age of indivi- 
duals, had been instituted any where, previous to that by the Highland So- 
ciety of Scotland.** — " Except the statement given by Dr Price, which pro- 
ceeded upon supposition, I do not know any statement that has been given of 
• sickness, with which the results of the Highland Society *s inquiry can be com- 
paied.**—Page8 74, 70, 85. 

• Several other gentlemen and managers of Friendly Societies were examin- 
ed, but as their opinions, and the various institutions to which they referred, 
were all founded on Dr Price*s rate of sickness, it would be superfluous 
to enter fiirther into detail We shall, however, give the concluding deposi- 
tion of a gentleman already frequently noticed, and the substance (» certain 
documents^ therein referred to. 

June 17.—^' John Finlaison, Esq. again &rther examined* Have you, 
since you were last here, provided the proposed Form of Return to be made 
by Friendly St}cieties ? I nave, and beg leave to give it in amended, contain- 
ing the additional information which the Committee desired. — Have you any 
thug further to add to the Committee ? Havit^ now been examined before 
the Committee several times, on the subject of sickness, I beg to observe, that 
I have devoted very particular attention, and have gone through a great deal 
of investigation, to ascertain whether sickness, throughout the whole or any 
Mort of human Hfe, follows a constant law ; and the result of those inquiries 
nas been, that I must modify, in a very great d^ree, the opinions which I 
originally delivered. I am now strongly inclined to think, that the recurrence 
of aickness is constant to a much greater degree than was hitherto supposed ; 
and I am supported in that opinion, no less by the facts and reasoning con- 
tained in the memoir which I have this day submitted, than by an extraordi- 
nary result, deduced from a work published by Sir Gilbert Blane in 1882, on 
the diseases in London, in which I find a remarkable consistency in the pro- 
portion between sickness and death. Now, as the rate of mortality is known, 
the rate of sickness, if the average time that each person were sick be 
computed, is also known. Thus, in Sir Gilbert Blane*s book it appears, page 
16t, that, in the course of his private practice, he had 3,810 cases, which g»ve 
382 deaths, which I infer was among the higher classes ) whereas in his hospi- 
tal practice at St Thomas's, comprehending entirely the low^ orders, and 
certainly the severest kinds of nclmess, he had 2,400 males, out of whom 289 
died» ami 1429 females, out of whom 135 died ; so that it appears, that out of 
10,000 patients, 1001 of the upper classes died, and 993 males, and 944 females, 
which I think a very surpririing coincidence ; and which fiirther demonstrates 
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this important fact, that very severe akkness amoDs the lower CHrden is not 
more frequently terminated by death than among the higher. I^ therefore^ 
the simple &ct of the average time of sickness haa been stated, there would be 
no difficulty in computing the sick allowance ; and th^s fact, as well as an ex- 
tension of the inquiry, is very easily attained b^ reference to the records of 
the oUier hospitals in London. I beg fiurther to inform the Committee, that 
the hypothesis which I hazarded in the conclusion of my memoir, is, oa 
stating the ^nme to several physicians, considered to be reasonable, and is, in 
&ct, comi^tely suppi^rted by the above details. — You have stated the results 
of Si( Gilbert Blane's practice among the higher orders, and also <^his hos* 
pital practice ; do you not think a very different result m^ht be expected 
nrom the mortality of the lower classes, who have not the advantage of get- 
ting into hospitals ? I certainly had supposed that those who were admitted 
into hospitals were the lower classes, as nr as omcems London, and the worst 
cases; but although there may, in other parts of the country, be many of the 
lower (nrders, who have not the advantage of getting into such establishments as 
the hospitals in London, yet I am not prepared to say that the mortality among 
them would be greater, for this reason, because, in slights cases, the coun. 
try situation would seem to have its advantages, and in the severer sickness 
they can in general receive medical advice and attendance, if not the com- 
fisrts of an hospital. I am not, however, able to form any conelusicm as to how 
the fact may be. In reference to the conclusion to be derived from Sir Gil- 
bert Blane's details, I beg to observe, that, supposing them to be borne out 
by farther researches, they are most important in enabling us to determine 
the sickness which occurs at one age as compared with another, for, by the 
law of mortality already discovered, we know the number of deaths which 
takes place at each age. Now, by Sir Gilbert Blane's statements, it a{ pears 
that the number of patients were ten times the number of deaths. In my hy- 
pothesis, however, I assumed, that the sickness which terminated mortaUy was 
only a twelfth, and not a tenth, of the whole sickness which occurs, because^ 
in reference to the patients mentioned by Sir Gilbert Blane, as having been 
received into the hospitals, it is to be supposed that those very patients may 
have had sickness for some time at least before applying to be admitted inta 
the hospital, and that some of them also left the hospital without being cured. 
I allow, therefore, two-twelfths for these circumstances, and I think, that, with 
that allowance, the proportion between sickness in general and sickness which 
terminates fiitally , is as supposed by me in the Statement which I gave in, and 
had written before I read Sir Gilbert Blane's Report"— Pages 96, 97. 

In the Statement above referred to, Mr Finlaison gives Uie following opi- 
nions, and interesting observations. 

^^ With regard to the quantum of sickness prevailing among individuals in 
the labouring class of society, there are at present no other materials extanl^ 
for estimating its amount, than those collected by the Highland Society ; but 
it wlU be seen in the sequel, that, althouj§^ I have laid down, in thedhape of 
tables, the conclusions resulting from those materials, I am aware that those 
conclusions cannot be relied on, even for ordiitary purposes, with safety, untU 
further information en this important sttl)ject is collected. They are, how- 
ever, capable of being fully rectified or corroborated by materials, which are for- 
tunately accessible, and which can easily be furnished on an extensive scale, 
if your Honourable Committee should so require." 

"It appears that the whole number of weeks allowances in the above state- 
ment (that of the Highland Society), which were granted to persons of 
all ages under 50, was ...... 65,00& 

" While the total number of members, co-existing under the age "I 

of 50, some or other of whom must have received the said allow- > '85,94& 
ance, was - --•-.--• 

which is the same as if each one of them had received .75639071 fractional 
parts of a week's allowance in every year under 50 years of age. It is^ how- 
ever, to be kept in mind, that members, on entering Bencm Societies, are 
usually admitted under 30, at least in the minority of instances, and they 
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Would be rejected, if, on becoming candidates, th^ were in unsound health, 
which may account partly for the diminution of siokness in the youngec 
classes of age, in the rorep)ing statement, without inferring that sickness is of 
less iiiequent occorvence in gen«i«l at those ages." 

'^ Materials esdst, however, which may be furnished with faciHty, for esti- 
mating the sicknesa now actudly prevailing amoi^the labouring dasfles, to a 
d^ipree probably of very considerable accuracy. There is in the Navy Office 
a Pay List received annually from each of the seven Dock-yards, containing 
the a^ of every^ workman, artificer, or labourer, in those great establishment^ 
the amount of his wages or earnings in the year, and the number of days in 
which he received no wages, by reason of sickness, the fact of sudi sickness 
being always verified by the public medical officer. I have not been permit- 
ted to avail myself of this document extnuofficially, else I would now have 
submitted the result to your Honourable Committee; but, on a cursory 
view, and taking out the cases of the first 313 names that presented them- 
selves, r observed that they had been subject to 1403 days* sickness, out of 
the number of working days in a year, which probably do not exceed 307 
days. Which is the same as if .0146 parts of his whole time were lost by 
each man, or .7592 parts of a week ; and this coincides surprisingly with tho 
sickness reported by the Hi|^land Society, under 50, which, as above staled, 
was .75G39 parts of a week.'" 

^' The State of Sickness prevailing among the Army in ganison and quar- 
ters in England, presents, howeyer, a very difierent result from the returns 
made to the Highland Society. An Abstract is preserved in the Adjutant 
Gkneral*s Office, of the musters made on the 25th of every month, of each 
regiment or corps in England, showing, exclusive of officers and non-commis« 
sioned officers, the num&r of rank and file actually in England composing 
the corps, with the number of them who are sick on the day of muster, whe- 
ther they are in general hospitals, regimental hospitals, or sick quarters. These 
details are dl carefully summed, m three divisions, for Cavaky, In&ntry, and 
Foot-Guards, so that the result foi any number of years may be copied out 
with the utmost facility. It is understood, that at present* there are few, if 
any, in the army, above the age of 45, and that their average age is decidedly 
under 30. Moreover, it is well known,, that they u?e picked and chosen young 
men when enter^, and that those who afterwards become diseased and tui- 
headthyv, are discharged from time to time ; that they are regular in thdt 
habits, free from ezhaustiiu^ labour, from the cares of fiMnilieSf tSti from- most 
causes which superinduce msease. Their occasional sioknesa^^iMi^^asUy be 
much e^u^^^erated by imposture ; and abating the single consideFaiti6% that 
some part of them are perhaps regiments returned from foreign service with 
debilitated constitutions, it would, on the whole, seem that the anny quar- 
tered in England ought to present sickness at a minimum anumg inankinct 

^^ I have been favoured with the results for each month, in the years 1823 
and 1824, whiidi I have combined ; and it af^ears. 

The Total Rank and File preitent, or Of whom thera w«cie oonetamlir Sick at 
accoimted for In SI Muster^ the tfane the Musters took place, 

Cavaliy, . - - - 94,293 ' 3,791 

Infantry, .... 126,513 6,297 

Foot Guards, - - 92,889 3,961 



Total, - . 313,695 14,049 



So that there were constantly sick of the Cavalry, - 40)204 per cent. 

of the Infant]^, - 4.9773 per cent, 
of the Foot Guards, 4.2642 percent. 
And of the whole Army, 4.478553 per cent. 
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" It further appears, that, in the two musters which took place, 

Rank and FOe. Of irhom SIdu Percent. 

On 25th January 1823 and 1824, there were 24,281 1089 being 4.4850 

25th February, - - . - 26,11? 1107 .. 4.40737 

«6th March, 26,183 1148 ... 4.65862^ 

26thApra, 26,157 1220 ... 4.66414 

26th May, 26,244 1227 ... 4.67636 

25th June, 26,649 1134 ..• 3.61190 

25th July, «5,417 1027 ... 4.0406a 

25th August, 27,007 1385 ... 4.86911 

26th September, - - - - 27,416 1340 ... 4.8876^ 

25th October, .... 27,401 1244 ... 4.6399ff 

25th November, . - . . 26,840 1135 ... 4.2287^ 

25th December, : - - - 26,983 1063 ... 3.93962 

Total, 313,695 14049 being 4.478553 



So that 






For every 


100.000 sick 


on 26th June, 


there were 


112.176 ... 


26th Dec 




116.054 ... 


25th July, 


•.. 


120.412 .. 


26th Nov. 


... 


125.498 .. 


25th Feb. 


... 


127.705 .. 


. 25th Jan. 


... 


129.274 


. 25th Oct 


... 


129.806 .. 


. 26th Mar. 


... 


132.774 .. 


. 26th April, 


... 


133.129 .. 


. 25th May, 


... 


138.645 .. 


. 26th Aug. 


... 


139.174 .. 


. 25th Sept. 



But, on the whole two years, 
the rate of sickness is remark* 
ably constant and uniform, and 
being equal to 4^78663 W cent, 
this is the same as if 100 soldier? 
had sustained among them 233 
■ weeks of sickness every year, or 
as if eadi had been sick 2.33 
weeks, which is more than thrice 
the quantum of sickness prevail- 
ing among Benefit Societies, ac- 
cording to the returns of the 
Highland Society. 

^^ In this state of uncertainty, and until more extensive information as to Uie 
sickness prevailing among the labouring classes can be obtained, we can only 
adopt the data fumishea by Uie exertions of the Highland Society as the 
measure of Value for Sick Allowances ;" and, upon that data, Mr Finkuon 
then gives numerous rules and tables, shewing, at every age, the sums requi* 
site ror defraying any specified allowances, in sickness, old age, and at death. 
He concludes by remarking, that '^ I^ in our present uncertainty as to the 
fact of the frequency and duration of sickness among the labouring classes, 
we were permitted to assume, what may seem a reasonable hypothesis, the 
following might perhaps be hazarded, merely as speculation : 1st, That evenr 
sickness terminating in death is, on a medium, of ^ve weeks^ duration ; ana, 
2dly, That the sickness which terminates in death is, on a medium, one- 
twelfth part only of the sickness to which mankind is subject." — Rep, p.. 152. 

The Committee also applied for information on the subjects of their in- 
quiry to the Philanthropic Society of Paris, through Baron B. Delessert,. a 
gentleman who, in connection with that institution, had taken a great deal of 
trouble on behalf of Friendly Societies in France. A number of interesting do- 
cuments were in consequence received as to the population, births, and mortality 
of France ; but the Baron remarks, that, ^^ although our researdies were re- 
newed, on the publication of an interesting Beport made by Mr Oliphant, in- 
serted in- the Transactions of the Highland Society, we have not as yet been 
able to procure fi*om the different societies in Paris, a taUe of dis^ises and 
mortality sufiiciently accurate and complete to send you. But after an ex- 
perience of fifteen years, we have satisfactory grounds for believing, that out 
of 100 operatives, from 20 to 60 years of age, tnere are constantly on an ave- 
rage one to two confined to their beds by sickness ; and two tathree suffering 
under lighter illness, or convalescent.'*— 'il€|>. p. 162. 
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We have been thus liberal In our extracts, from a desire to 
^ve all the information which has been hitherto obtained re- 
garding the average rate or law of sickness, — a subject entire- 
ly new to the great body of the members of Friendly Sodeties, 
but which must of necessity form an essential element in fra^ 
ming the tables of every society on proper principles. 

From the evidence above quoted, it will be seen that consider- 
able dubiety at first existed even among some of the professional 
witnesses, as to the practicability of reducing the occurrence of 
sickness to any given law ; but it will likewise he seen, that every 
doubt was removed, as soon as due attention was paid to the 
subject. On a question so lately brought forward, and so difficult 
of solution, as the true rate of sickness, it is not surprising that 
there should have been some discrepancy of opinion. On this 
point, however, tlie Committee, after referring to Dr Price's 
Table, report to the House of Commons as follows : 

** Mr Morgan, the nephew of Dr Price, and actuary to the Equitable As- 
surance Office for Lives and Survivorships, continues to use this table ; and Mr 
Frend, actuary to the Rock Assurance Company, and also an eminent mathe- 
matician, entirely concurs with Mr Morgan. These two gentlemen have been 
employed in certMying, under the act, the tables of a great number of societies ; 
among others those of a very considerable society, which has attracted much 
of the public attention, the Friendly Institution founded at Southwell in 
Nottinghamshire, by the Reverend John Thomas Becher, under the presi- 
dency o£ Yice-Adnural Sotheron, one of your Committee. 

" The tables of this society have been adopted by a society upon a lar^e 
scale lately formed in Hampshire, by Mr Fleming, another of your Commit- 
tee, and by others which are in progress. The payments required by these 
tables, for provision against sickness, are somewhat greater than those requir- 
ed by Dr Price ; the excess may be considered as necessary, for greater secu- 
rity, and for the expence of management." 

*' The House will find in the evidence, and in the paper of Mr Finlaison, 
frequent reference to the Scots Tables. The tables here intended, are those 
which are appended to a Report on Friendly or Benefit Societies, exhibiting 
the law of sickness, as deduced from returns by Friendly Societies in diffe- 
rent parts of Scotland, drawn up by a Committee of the Highland Society of 
Scotland." " Returns were received from about 80 Societies, and various 
taHes were constructed upon the result. One of these was framed upon a 
principle entirely new, (see above p. 283.), and purported to give in weeks 
and decimals of a week, the average duration of sickness likely to occur to an 
indi^dual of each age, during a year. This average is found to be, in all the 
earlier periods of life, considerably less than the average assumed by Dr Price, 
or in the Southwell tables. Whether this difference is owing to a defect in 
the form in which the statement of &cts was required, to the defective mode 
in which the requisition was answered, to the superior healthiness of the dis- 
tricts to which the returns applied, or to what other cause, your Committee 
have not formed a decided judgment. Much detail upon all these points will 
be found in the evidence ; but the Committee have not found it necessary to 
pursue a more extended inquiry into this question, because they trust that 
they have procured, and still more that they will have pointed out the 
means of procuring, a body of information, more complete, more accurate, and 
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more jg^ex^y appUcable. The/ desire, however, to r^cjommeod ttie Re- 
port to the perusal of all persons who take an mterest in inquiries of this na- 
ture, and the^ have derived many valuable hMf £rom the proceedings «f the 
society, and from the evidence of Mr Oliphant, writer to the Signet, hj whom 
the Keport was framed. 

^' But the Committee certainly do not feel Justified in recommending these 
Scots tables, or any which require payments lower than those required at 
Southwell, for adoption by any society in England.**— il«p. p. 14, 15. 

Such IS the conclusion which has been come to by the Ho- 
nourable Ccnnmittee, with regard to the tables that ought to be 
preferred for benefits during sickness ; and it now only remains 
to consider how far that conclusion is supported by the facts 
and evidence which have been adduced. 

The highest rate of sickness exhibited, is that of the army, 
which is more than treble the average deduced by the Highland 
Society ; but it will be obvious that the sickness of the army 
can never apply to the working classes. The operative cannot 
give up his wcwrk upon every slight accident or illness, but must 
continue as long as possible to labour, on account of his society 
allowances (if any) being usually less than his wages, by the 
wants, perhaps, of a family, and irom the danger of being de- 
prived of liis employment. The very slightest indisposition, 
again, immediately consigns a soldier to the faoi^ital ; and nei- 
ther is he restrained by any pecuniary interest from practising 
imposition, for, during sickness, his pay is always sure, he is not 
a&aid of lodng his situation, and he is freed from all duty what- 
ever. These and other causes may go far to account for the 
high rate of sickness resulting from the fu*my r^)orts. 

The rate of sickness assumed by Dr Price was acknowledged 
even by himself to be higher than what would probably be found 
by experience, and Messrs Finlaison, Gknnie, and some others 
are of the same opinion. A stiU higher rate, however, (no 
less, under 50 years of age, than double that appearing from 
the returns to the Highland Society), has been assumed for 
the tables of the society at Southwell, although the Rev&rend 
Mr Becher, their manager, is convinced that it *^ will exceed 
the ordinary proporticm of sickness prevailing around us,^ and 
although no general experience has yet shewn such a rate to 
occur. It is likewise to be observed, that such an excess is not 
required by this society for the expence of management, a se- 
parate fund being otherwise provided for that purpose. 

The law of sickness deduced by the Highland Society of Scot- 
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kuid was obtained by taking the means of 101»5lO^ weelcs of dsc- 
tiud sickness^ which had been experienced among 1 00,81 7 sodety 
m^nbers, at all ages, variously employed, and situated both in 
the <x)untry and in towns. That tate, again, according to Mr 
Finlaison, is verified by the sickness occurring among the arti- 
ficers under 60 years of age, employed in his Majesty'^s Dock- 
yards, their average sickness being .75920 parts of a week, while 
that obtained by the Highland Society is .75639. This coinci- 
dence, however, is rather remarkable, and it will probably be 
found, upon farther investigation, that the average rate rf sick- 
ness of the artificers in the Dock-yards is considerably above 
that of the working classes in general ; for, besides the epide- 
mic diseases and extremely noxious employments to which those 
in the Dock-yards are well known to be exposed, " it is calcu- 
lated, that, upon an average, between three and four thousand 
men annually wound or otherwise injure themselves in following 
their mechanical occupations in the Dock-yard, to such an ex- 
tent as to oblige them to apply for chirurgical assistance ; and 
that of the aggregate number, about four hundred, or about 
the proportion of one to nine or ten, are for a time incsqiaci- 
tated from pursuing their labours. During the last six months 
of the year 1824, viz. from the 24th of June to the Slst of De- 
cember, upwards of £50 of these mechanics were laid up from 
their duty, in consequence of various hurts, more or less severe, 
but none of them presenting any thing peculiar in their character 
or circumstances *.'' 

From all those facts, then, and with the utmost deference for 
the opinion of the Committee of the House of Commons, we 
must be allowed to conclude, that the high rate of sickness as- 
sumed by the two societies in Nottinghamshire and Hampshire 
is not warranted by the experience of the working classes in 
genial,— ^that the Law of Sickness deduced by the C<»nmittee 
of the Highland Society is the most satisfactorily authenticated 
of any yet published, — -and therefore, that, until a bett^ stand- 
ard be obtained, the tables given in the Report of that body 

• See observations on Dr Butter's " Remarks on Irritative Fever, com- 
monly called the Plymoutli Bock-yard Disease," in the Edinburgh Journal 
of Medical Science, voL i. p. 361. 
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dKndd be held as a guide for at least all Friendly Societies in 
Scotland. 

As formerly mentioned, ,a Select Committee of the House of 
Commons was again appointed during the session 6( 18S7 ; the 
result of whose labours we shall be enabled to give in a future 
Number of this Journal. 

{To be continued,) 



The Brain of the Commit Dolphin compared with thcU of Man, 
By M. F. Tiedeman. 

a!iI3l» Tiedeman pr(^)oses to publish, in the Journal of Phy* 
siology, conducted by Treviranus and himself, a series of mo- 
nographs on the brain of various animals, with the view of sub- 
sequently eliciting conclusions relative to the structure of the 
brain in gaieral, or to its organisation in the diff<^ent classes 
and orders of the animal kingdom. In volume second of the 
Journal of Physiology there is a very interesting memoir " on 
the brain of the dcdphin, as compared with that of man *.'" 

With reference to the points cS resemblance, and the diffe* 
rences that present themselves on ccNuparing the brain of ^e 
dolphin with that of man, M. Tiedeman states the following re- 
sults« 

1. The brain, properly so called, of the dolphin, is distinguidi- 
ed from that of monkeys, by its great size, and next to the 
brain of the orang-outang approaches nearest, in this respect, to. 
the human brain. 

In relation to the nerves, the spinal marrow and cerebeUum, > 
it is much smaller than the brain of man. The individual, of 
which M. Tiedeman dissected the brain, was six feet Icmg. The 
author does not mention the weight of the brain, but the figures, 
^which, however, appear a little diminiriied,) and the different 
parts pointed out in the description, may afford an idea of it« 

% Each of the cerebral hemisf^eres is composed, as in man. 
and the monkey tribe, of three lobes, an anterior, a middle, and • 
• ZeiWchr. filr Physiologie, t. Mi p. 251. 
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a posterior. The hemisph^es are evidently smaller in proportion 
than in man, for they do not cover the cerebellum completely. 

3. The l»:ain of the dolphin is comparatively much broader 
tlian that of man, while the contrary is the case in the other 
mammiferous animals. The shortness of the brain in the dd^ 
phin is probably connected with the absence of olfactory nerv^. 

4. The cerebral hemispheres of the dolphin present much 
more numerous circumvolutions and grooves than those of any 
other animal. They are even proportionally more numerous 
than in man. In the latter, also, their arrangement is not sym*. 
metrical, contrary to what is observed in all other animals. 

5. The lateral ventricles are composed in the dolphins, as in 
man and the monkeys, of three horns, an anterior, a middle, and 
a posterior ; while two horns only are met with in the other 
mammifera. 

6. The mammillary eminences are blended into a single mass,"* 
as in most of the other mammifera. Man, and the orang-outang, 
on the contrary, present two distinct eminences. 

7. The three pillared vault, the cerebral partition, the oornua 
ammonis, and the corpora striata, are, with relation to the brain, 
smaller in the dolphin than in man. 

8. The quadrigeminous tubercles form, as in the other mam- 
mifera, larger masses than in man. 

9. The cerebellum is distinguished by being proportionally 
larger than in man, and its middle part is not S}anmetrical, as 
in seals, and several other animals. 

10. The medulla oblongata has not the trapeze, as in man 
and the orang-outang. - > ^ 

11. The brain of the dolphin is essentially distinguished from 
that of man and all the other mammifera, by the absence of ol- 
factory nerves. The other cerebral nanres compared, with re- 
gard to size, with the volume of the brain, and the brain <rf tbie 
dolphin bdng compared with the base of the brain and with tl^ 
nerves of man, are much larger than in man. This, therefore, 
affords an additional confirmation of the important pn^iosition - 
of Soemmering, that man possesses the largest brain, in propor- 
tion to the size of its nerves. 

The remarkable developement of the brain in the dolphin, a 
devdoperaent which gives it, in this respect, a rank immediately 
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a(W mBtn Mid "^he orftng-ontdng, might lead to the inference oi 
a praportitmal deve^pement c^ the intellectual facuilies; but, 
wilii t«f(^]%tioe to this sdbject, vre have only tlie relatiofisof fish- 
leritten, who affirm, that the dolfrfiin, like the whales, loves 'to 
live in society, that it performs great migrations, has a great at- 
tachment to its young, and defends them courageously when 
they are pursued. 

The figures of the plate aocompanyitig this memoir represent 
the brain of the dol^n : 1*^, by its upper surface ; 2dKy, by its 
base ; 9dly^ the cerebellum and tubercula quadrigemina ; ^My^ 
the vertical section of the cerebellum made in the middle ; 5tMyy 
the brain, without the ujq>er part of the hemispheres, which are 
removed to the level of the centrum ovale of Vieussens, and of 
the ktearal ventricles. 



Of the Changes which Life Ims experienced on the Globe. 

JC ossiL remains of the animals which preceded man upon the 
earth are every day discovered on both amtinents ; and every day 
are the documents regarding the histc^-y and successive dianges 
(^ the various races that existed before the present, increased by 
new facts. This is equally the case with tfie vegetation which 
embdlished the earth at that remote period, and widi which 
those primitive animals were necessarily in dose connection. 
New animals and vegetables have assumed die place (^ those 
that have been, destroyed, and whose ancient existence is only 
revealed to us by their fossil remains. Thus, in the course of 
Ae agea that jn^eceded the appearance of man lipon the earth, 
its surface has i^ocessivdy dhax^ed its aspect^ its verdure and 
its inbabitaiits ; the seas have nouri^ed other beings, the air has 
been peopled with other birds. 

The remains of these various succesoons of animals and ve- 
getables attest that they were at first much more uniform. The 
vi^elables of the coal formation, for example^ scarcdy present 
any difference, whatever may be the latitude, the l(»gitude, or 
the elevation at which they are found. Europe, Asia, and the 
two Americas, alike produced elei^iants, rhinoceroses, masto- 
dons, &c. The differences whidfi vegetables and animsds exhi^ 
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bit at the present day, aecordfflg to tiie various diimates or si- 
€uaitio|i6 kk which they occur, ha^^ i>eea gradnally ^staUidied 
iiRder the predominating infloenl^ of a ^mall nuad)^ of natural 
causes, and constitute at length the order of distribution whidi 
life now presents at the smfaoe of the earth. 

OriginaUy Me extended from on^ pole to the other, and ani- 
mated the whole of this surfisK^. The frosen regions of the Nordi, 
and the snow-dad sumoaits of the AIps^ wei^ covered with die 
same v^dure ; and the forms of the pristine annuals and v^e- 
"tables presented eitho- extraordinary types of which we have 
now no example, or species which belonged to families and gen^a 
sdll existing, but in most cases only between the Tropics. As 
we approach nearer to the present times, we find in all pkcei re- 
mains more and mcxre resembling those of the plants and animals 
which now live in the same cotmtry. At a later period, the ori- 
ginal races of animals and vegetables were gradually expcfled 
from the north toward the south, from the summits to the plains, 
in proportion as the uniform mean temperature of the earth^s 
surfiice yielded to nuxre powerful causes, which brought about 
the estaUishment of climates. These gradual variations in the 
tonperature, the lowering of the general level of the seas, the 
equally successive and gradual diminutk)n of the eneigy of vol- 
canic phenomena arising from the original igneous state of the 
earth, as well as of the str^gth and power of atmospheric phe- 
nomena, and of the tides — such were the regular, general, and 
continued natural causes of the modifications which life has un- 
dergone, and of almost all the changes that have been produced 
upon the earth^s surface. The results of these first causes, such 
as the estdl^shm^fit of local influaices over the temperature of 
the same climate, the formation of a multitude of particular 
basins, some containing salt, others tredi water ; the pouring 
out of these lakes into one another, and into the great basin df 
the sea ; the parlial debacles which thaace resulted ; the ravages 
of the sea on the low parts of die continents at first, and then * 
the formation of vast lago(»is in the same jdaces ; lastly, dieesta- 
blishm^it of the g^deral system of dnuining and watmng, or d 
the hydrc^raphic reticulation which covers the globe-^^sudi 
were the irregular, and more or less viol^fit and perturbing se* 
condary causes of the partial vicissitudes experienced by ammal 
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and vegetidble life. The beings, whidi were unable to reast the 
influence of these various causes were destroyed and disappeared 
from the earth, with the circumstances for which they were cr&. 
ated ; new species appeared with new conditions of existence. 
But, in examining the series of fossil remains that are found 
buried in the strata of the globe, there is nowhere perceived a 
disdnct line of demarcation between the differait terms of that 
ceries, so as to prove that life has been once or oftener totally 
raaewed on the earth. On the contrary, we discover in it a 
proof of the successive and gradual change which we have points 
ed out. Certain primitive types have indeed completely disap- 
peared, but they are found existing at various epochs, and their 
remains are blended with those of more modem types ; along 
with new species of types still existing, we find some of antericMr 
^xx^s ; certain genera that yet obtain are common to all the 
terms of the series ; and toward the end of the series, we find the 
remains of some of our fH*esent species along with' ancient types 
and extinct species. In consequence of the establishment of di- 
mates, life has almost entirely abandoned the polar countries, 
and the glaciers have usurped, on the high summits, the place of 
the verdure of primeval times. Palms, date-trees, cocoas, dra- 
ca^se, pandani, arecse, the great reed, and the arborescent ferns, 
have forsakai our climates, together with the elephants, tigers, 
panthers, hippopotami, the gigantic tapirs, the rhinoceroses^ 
pakeotheria, anaplothaeria, mastodons, and other extinct ani^. 
mals, as well as those enormous reptiles whose forms were so ex- 
traordinary. Sole masters, in those times, of the countries now 
subjected to the dominion of man, these animals are either en- 
tirely destroyed, or now live only between the tropics. 

Man appears to have arrived upon the earth only after its sur- 
face was adiqited to receive him, after the establishm^t of cli- 
mates, and when a happy equilibrium among the elements had 
determined the permanaicy of the present state of things, or at 
least had rendered its variations almost imperceptible. 

Such is a brief view of the changes which life has experienced 
at the surface of the globe, and of the causes which have pro- 
duced those changes. Our theory, which is founded on aH the 
facts that have been established, cannot but prevail ovier the sys- 
tems hitherto proposed, for it is in harmony with the natiural 
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laws of order and permanency which rule the universe, and is^ 
moreover, supported by the most accredited physico-mathemati^ 
cal theories ; whereas diose systems, founded upon perturbations 
of cataclysms, which science, facts and human reason equally 
reject, only increase the number of those imaginary conceptions 
which have been successively published for several centuries. 

The above will suffice to shew, that there is no subject which, 
in all points of view, is more worthy to excite the interest and 
meditations of philosophers, and the investigations of geologists 
and naturalists. 



The Disasters qf Tivoli. 

L HE city of Tivoli, whose origin is lost in the obscurity of 
remote ages, is situate on the slope of a steep rock, traversed by 
the Anio, which in this place precipitates ilself from a height of 
more than 100 feet, and then proceeds to water the plain of 
Rome, where it soon unites with the Tiber. The rock is formed 
of a sort of conglomerate, rather friable, and subject to be worn 
away by the river, which, in the impetuosity of its descent, has 
scooped out numerous caverns, to which the poets have given 
the m)rthological names of the Grottoes of Neptune, the Sy- 
rens, &c. Every body has seen paintings or engravings of these 
sportings of nature, which present the most varied appearances, 
and render the site of Tivoli one of the most curious in the 
world. The rock on which the city is built has been perforated 
in various directions by the river, which has formed numerous 
subterranean caverns, of which the inhabitants have availed 
themselves for the purpose of putting in motion several forges 
and manufactories which give a very animated appearance t6 
the country. A little above the town, the Anio had been divid- 
ed into two branches, by means of a sluice, which threw the 
greatest mass of its waters to th6 left, on the side next the town, 
whence, after passing under the broken bridge, they pro- 
ceeded to be engulfed in the Grotto of Neptune, immediately 
beneath the SibyPs Temple. This branch filled the subt^ra- 
nean canals of which we have spoken, and after passing through 
the ViUa Mecene, fell in broad sheets called the CascateUe^. 
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Ttie vight brimcfa of the riTer watered another p«rt of the cky, 
andv after pasang under the bridge of St Joba, formed t^ 
Cascade of Bermn, and fell into the Gulf, not far from tbe 
Cave of the Syrens^ margined- with trees and shrubs. 

Dtiring the last inundation of the river, tbe waters attacked 
the dike forming the sluice so violently that they ba-oke it in 
sevaral places, and precipitating themselves with thdr whole 
weight on the ri^¥t side, left dry the left branch, which supplied^ 
Tivoli with water, and formed the CascateUes. Several bouses 
were carried away by this sudden irrupUon -, and the Church of 
St Lucia was overthrown, as well as some old walls along tbe 
banks of the river. 

This disaster, the details of which have been related in the 
public prints, is not the first that has been mentioned in history. 
In the preceding ages the city of Tivoli had been exposed to 
similar floods, and had suffered from the ravages of the river, 
which becomes formidable at this place, by the rapidity of its 
current, and the violence with which it precipitates itself over 
the rocks.. The most distinguished architects and engineers 
were successively employed in repairing these ravages ; mid it 
was after an irruption which took place about the end of the 
17th century, that tbe celebrated Chevalier Bernin formed the 
cascade which bears his name. 

As soon as the irruption of tbe 16th November last was 
known at Rome, the Pope hastened to send to the place engK 
neers, who were directed to examine tbe state of things, prevent 
any further damage, and repair the injuries su^ained, as 
quickly as possible. Their first care was to prop up the buildings 
tluit were already undermined, and that threatened to destroy 
in their fall a great number of other houses. The spectacle 
which Tivoli presented was frightful. Piles were hastily driven, 
which were supported with stones and fascines, to guard the 
right bank, wlmch was already damaged, preserve it from.totat 
destruction, and get the river to return to its channel They 
had next to endeavoiu- to force a part of the water into the right 
branch, which, in consequence of this event, was left dry, as we 
have already said, and left unemployed the numerous niantifac^ 
tories and mills which it formerly moved. Ancient traditions 
had given rise to a conjeetmre, that, in the time of the Romans, 
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there existed a subterraiiean canal which conducted the waCecs 
in that direction, but of which all traces had been lost for many 
centuries. After several days of assiduous research^ thi» canal 
was at length discovered. The gravel that obstrticted it was 
removed, the water was immediately introduced, and the nume^ 
rous manufactories, which had ceased for a month, were again 
put into activity. The inhabitants of Tivoli, in the joy caused 
by the discovery of this canal, sent a deputation to Rome, bead^ 
ed by their worthy bishop, to carry to the Pope the homage of 
their gratitude, and request him to allow the canal to be named 
after Leo the Xllth, which was granted them. 

At the moment when we write, the labours are continued with 
the greatest activity, and the engineers will soon have to decide 
in what manner the dike of the sluice is to be repaired, and 
what direction the bed of the river will receive in that part to 
prevent the repetition of similar accidents. • The environs of 
Tivoli resound with, redoubled blows of the hammer, the roads 
are crowded with carts and beasts of burden carrying materials 
for the new wcH-ks. The stranger who visits Tivoli from curio- 
sity, as well as the citizen who views these works so interesting 
to himself, load with praises and blessings the sovereign who 
repairs so many disasters^ and also bestow upon his minister the 
praises which the zeal and foresight displayed by him on this 
occasion merit. 



Essay on tlie Domesticatiafi of Mammiferoiis Animals^ with 
some introductory considerations on the various states in 
which we may study their actions. By M. Frederick 
CuviER. 

A. HE strangest, prejudices have been formed regarding the 
state of animals in captivity, and the most singular judgment 
passed upon the works to which their actions have given rise. 
To prevent, as much as possible, the application of similar ideas 
to the present essay, on the domestication of mammifera, I shall 
commence with some considerations calculated to rectify these 
ideas, and to afford juster notions than appear to have been en- 
tertained regarding animals, and the various states in which we 
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nipp «tudy tkeir hld)it& I.^a^i Itfat iapr«i iBdu«^<tch£)UQ««^i8 

' pltti, «! in this respMl) dooieslic JUMnals faa?«inoCb#fiMnire 

ocnrectly judged of than captive, and hee^me^^b^BO,*^ 4Va^rs 

* Mrti^'whiob people 'btfive fa} WOf it ..would be uMpossibJA^.^f^eive 

without .pvijiicUoe/^a^iKork on tbye acMMO^ Qt ^owilig. qptva^isitd 

ia a^iMral ,a]id 'philo9ophio point of vieir,. . ;. , , f , ^. u ^^ .^, 

^ It i» i;[teuQtMt^.,tbat.aniiiMd« can oviy ihe^f^^o^iwjf^^fi^' 

' nwitiig» when ^bcjft Qi\}9y. a p^if^ct indep^pdi^c^ . Jt>i9|^i)^l|d 

aimk^fSMl thorn yfki^ are do^^tV^aA^ i^y,ffi^;^^(l,s0i9e 

' 4iirfcil knowledge ; that their study. istcakulaK^dr^p^j^j;«[^y4lto 

lb«.in«aA8 of subjiiga/U»g them, of i^^ripg an4JwwrQv^)g,tli|^ 

•wilb rdajti^a.U^ our t wants ; that it appKize».u§|Q£,the^';^)gg(jfes 

4 9iA)ich wa have ratseivod from theip, and,.^ ^^^iWMf4vU^ 

are^ «t{U capajble. of rend^ing us; :and tHa^.^ W^ .^^iHhfitAS 

thepff we are^yep en^J^led to discover the 4f^gl|p^^|^^t^|g^- 

deni^ b^i in view ip placing tibena upoivtbe ^^bj,^,^^^s 

. «ai4,:wbat could animala reduced to^]a^|e^.i^atb.(iftr^ rWwtfr 

thft waigbt of the restraint in which we are pb)^ef};to J^pldit^W' 

w^obtaifi frQsu them aaipi^s that ar^ ot\ly arti^Q)^, ^ ^Vf- 

yiCfltf ]y. jititle calculated ta unyeU, their. ,na^Mre-, j.^t^^Y^/Hrf^J'F^ 

quite oth^rwi^ w^ere th^ in ^ s^te o^mpertflT. ^^^ >A^ ^' 

,tu«« wpuld^ip^l^ife^t ite^eif^ 9nd;.thfijfin^^^9 tj)^J^sf^c(il^/|^int 

tbey>.e%peJ^nced from the,circi\rfl?Jtp^s»Jn,,>vhiQ}\ tj^^^^jUT^ 

qplaoedi for a» the most co^ap^^^p, slavery Js ^l^p^f^tip^^ 

J^st faivpurahje to the exercise pf^ ^he J3Biiq^Hies,.Ui/^jqy^ ^fiiK^ 

/vo^epe^exkf^i or the state, of ^^^ture^. is, the bj^t fi4j|)^J|^r 

iheir qxerpise and d^veloperpeiit^ ". The yv^d^^imaJ^'' ^^ j^- 

.fcfe ,(T^ iv, p-,lp9.)^ " qbeying. onlx.n^ti^f, ^kw^^tjijo cj^^r 

, Ji^wi^ thm tb<?8^ of necessity a,n4 libei:ty.'' ^, . ,^ ^ ,,, ^^^^ ^^^ 

'.. T^hifl.in.fact is the opinion that is. helifl ^*ithjreg||-^. tgjjj^e 

«D9i^partative advantage of studying anii)[)als in th^thr^^^jm^ 

uia vidbi^ they {^esent. themselves, to pur obsenrati^j^, iJP^IffiK 

ati.lea^ ■ from . the little that has. been published pa tl^fi^^jj^^y^ 

,cltei|>estiriHted animals, and those in.c^tivity^pnljf.jcpaj^f Ifijown 

jiAo .us a state contrary to natyre, the consj quen<;^ea pf ^isfe^b* JP^ 

.r^peot to tb« former, i;elate explu^tjiv^ly tp m(^;, ^^q^^nn^t 

to the latter, to the means which have been ejsipj^yed tjuraj^e 

tbem w^i am^be. p|>served. It is only apimals. ip^^ stajt^ fif liree* 

dom that sbew themselves to us such as they are^ st^cU,|^l|fy 
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iMiTie been made, with tiie fuU possession of all their fscidMs ; 
they rione aHow us to trace without error the true origb of all 
dlidr detertnitiations. 

The origin erf* these ideas is easily discovered. They proceed 
froin the same source as most of the errors which ha^pie been en-« 
tertamed with respect to the nature of animals ; the ideas to 
•.which the study of man gave rise were applied to these beings. 
But if slavery, if absolute submission to the wilt of anc^her is 
the situation the most repugnant to the moral and intellectual 
devdopement of the human species, one essential chara^iHr 
ot which oHisists in liberty, what reason would there be kac 
ftfimals, which are deprived of all liberty, poperly so calkd, 
' experiencing the same effects from slavery as ourselves ? And 
'further, the errors into which men' have fallen r^^arding this 
imaginary state of nature, the only state, it has been said, in 
which man can shew himself in all his grandeur, and in all his 
beauty, must have influenced the ideas which have been formed 
of animals, the wildest state of which has always been condder- 
ed as the true state ct nature, and must have still more strong- 
ly convinced us of the hopeless attempt to acquire a knowledge 
ai them in any other than their state of perfect independence. 

Most of these errors might have been avoided by the oonsi- 
deraticm that, in establishing, as a principle, that these animals 
unveil th^ nature to us only in a state of absolute independ- 
ence, and in yet admitting that they may act in a state of do- 
mestication, and even of slavery, was the same thing as saying 
that they have the faculty of not acting according to their na- 
ture ; that they are susceptible of obeying desires which have 
not been imparted to them ; that they manifest other diqxMitions 
than those which they have received ; in a word, that they may 
be somethii^ else than what they ought to be in virtue of the 
laws of the universe, and that man may have tfie powered 
changing their nature, and of destroying the laws of creatk»« 

To exannne therefore this idea, and trace its consequenees, 
is all that is necessary to ^ew at least its weakness ; and some 
fiirther considerations will serve to refute any iffguments that 
na^tit still be urged in its support. 

Were Ifterty necessary in order to animals manifeirting 
themselves to us such as diey originally came frinn the hands 
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of ntttore, it would be as impossibk fidr the wild aft for liie*da- 
inesticated or captive animals to do so, fbr the former tko todre 
enjoy that ima^nary state of absolute independence which Is 
called the state of nature^ than the latter. All of them lie -tin- 
der the unavoidable influence^of the circumstanced in the ibids^ of 
whkh they are placed. These conditions may chaiige, but the 
nature of animals does not change. If some of them acf^^^^ 
ferently from others, they produce different effects, but the^ ^- 
fects have always relation to the faculties of the heihg wUbli 
manifests them. A wild animal, amidst the fbrests df a d^H 
regicHi, will not have any very dose resemblance to wlkt it 
would be in the midst of a very populous oountiy. It will be 
still more widely different, if reduced to captivity, or conVertiEfd 
into a domestic animal, and will lose altogether its ori^nal cha- 
racter. But whatever differences these various states mky [Pre- 
sent, this animal will always be the same ; it is only in its own 
nature that the means will be met with which are' calciil^ed io 
put it in harmony with this diversity of situations, and the &cts 
which it presents to us in the one situation, if they ai^ lYumer- 
ous and diversified, may afford us the means of deduding its fit- 
culties as accurately as we should deduce them from facts pl^ 
sented by the others. All consists in knowing how to observe 
and estimate the circumstances under which the facts inabif^ 
themselves. 

But let us see what we should learn from animals in the 
highest state of independence which we can imagine, that is to 
say, in that situation which is regarded as a perfect* state 
of nature ; and that the independence may be more complete, 
let us take one of those animals whose wants may be the niokt 
easily satisfied, a ruminating animal, and place it in the i^idkt 
of those rich savannas of .South America, from which we sIiMll 
even remove the animals which might, in the smallest degree, dis- 
turb its tranquillity* So long as its wants are satisfied, i{ will 
remain at rest in the couch which h has choseii for itself^ Im- 
mersed in a state of sleep so much the more profound the 
gi^ater its security is. Hunger awakens it, it will find within tbe 
compass of a few steps wherewith to satisfy itself; if it be thii^t, 
ihe neighbouring brook will quench it ; and there will be no 
change in this mode of existence, until the moment when the 
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Xj^^tvff^^ of k^^ iH^U c^^e to di^tt^rfo it Then iifipey^ hf ^ 
bUodAiiy^ U ^aks out a female, calls her with loiid cries, f^l- 
}o^$ h^r tx^f:^ oy^rtakes her^ kills her if ^be resi^t^ and ^s i|ii- 
^ble,Cq fl^^ 9ati$$es his want& if she p^ti^pa;tes in thetoy a.ixl if 
;b?.r^^ii/s,,vicjtpi;^oiia oyer the rivals wfai^h hfi;nifl3f havj^ tq ^o- 
i^t^u^r.. Jfjreseutly his strength lails, his ardour is b}im^fi> 
p^ l^e.rej^yn^ to bis retreat to seek a repose which h^ h^cpi^e 
peoe^r)^ to hiin» and which the passion of love, the only pi|e 
,jwhi$^.l^.sitU(atioii puts him in the way of experiencing, will 
*p^r^(^d^ly, coiB^ to disturb once every year. 
. If, instead pf a herbivorous, we take a carnivorpus animal, 
what sljifiU we have to add to the uniform picture wl^ich we haye 
rtriac^,? J^nstead of pasturing, this new ammal will liein.w^t 
fjp»r it^ pr^y, or pursue it, which will subject it to pa^ns and et 
ftirta tl^t ^ould have been unnecessary had it fed i|pon vege- 
table ^substances. More rest will then perhaps be necessary for 
jit ; but ^^ niitritive qualities of flesh rendering the recurre^ 
of hjmg^r less frequent, will allow him to indulge in it Thus 
^1 i}a,^ (^i£Perence which this animal presents to us, compar^d- 
with the formers is, that the searching for its food may reqv^ire 
pf , it more or less cunning, prudence and strength, whether it 
has only to provide tot its own wants, or moreover to supply 
^ thop^jpf its young. 

What is the conclu^on to be drawn from the life of such api- 
mtdjs ? . Nothing more than from the life of animals subj^ted 
to the closest captivity. But let us drag both from the nearly 
complete state of inactivity in which we have suppose^ them to 
be living ; let us place them, as they are naturally placed upon 
tl^ earth,, under the most complicated circumstanoes ; letj us 
){^ their situation, as it varies amid the fortuitous, occurrences 
^which are.qqptinually taking {Jace here below; let ps miiltiply 
th^r wants, af)^ ^^^° increase the dangers to which they are 
eitpqse^ f % new relations suggest, as it were new desireif and 
jnew resource.;, and then we shall see another picture unfold it- 
^f befofje us. It would still, however, be erro9eous to sup- 
pose, tb^ the state in which animals naturally occur upon 
jthe earth, however oonpiplicated it may be, is the best adapted 
to forward their developement. It is not the ordinary conditiqns 
of animal existence, those which first present themselves in all 
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tb^ 4rcMin9tiince6 i^ere hwamx iaduat ry 4oe» .ooti iqjt^pf^, ,t|»9f^^ 
aro,tbe,he8i.calc;HUted to.i»iA.eawawJ#^a^ ji>,a pw^iip^ %flJtHn 
a)pdiQ.U> Jibe woibldiiig of their fecMW^, TJ^e ,^i^l^vm>>rjti^<^ 
U.yQOiMlmt]^ tcfo^ing to es|t»blidi,.itwtf ,aw>ng ^U ,f]l?|B jpMfgi^ 
whkh aiuwrtten/wusily ^t here helpw, giy^ t^ *i^ WW^ ^^«p^^ 
tk H. psf^poq^^rawf^ ORT^ the mpre f eehjleii ii^Jiipfe WJ^ )lW^ 
the. l^teis the UJierty joff acting ; an4 it is Qoly,}^.|fla^]^ig t}{^ 
I^domiqating ,powc;r8,.by attemwOinig tbenpi, th^t \fj^^fpe,(^ 
diaoover. ibe.othi^rs, that we render them sensU>le^ ^nd vary tb^r. 

i. Ii0.theur.natuj:al independence, that is to say, 8^ch,a$i,t,,q[^^ 
be ki aU the ^ci^umst^nees in which it naturally o^ut^, ,a^9)fs^ 
are under th^* yoke of these predominating powers :, aijt^ U^fiJ 
104^ tbea infiwTBi us of the place which th^. pccupy ^wic^ig.f^je 
other betogs submitted to the same powers, of . th^ j*e^t]oi^,j(^ 
which tjlieystaiid to them, and of the influ^oco whipbtlf^y f^« 
eioise in the general economy ; but, in this jM;ate, th^y can oi^^^y^ 
iiir common, afford us very confined and always douUfu) ideaif» 
r^aiding the^r. general faculties; for, in this case;,., it dpe^ 
not depend upcm us to submit them to experiment, in^i^^^ 
cfm&rm our conjectures. Let us ask in &ct, what is. the kn^yf^. 
ledge that has been obtained from the observation of anima)^ ^r 
a state of liberty alone ? The answer will be easy and liinpo^n 
ing. ', it is to the greatest of naturalists that ,we ^^ ijidebted^^^ 
it; to Buffon, who tells us what every body has repeated after 
him, ^^ that to fierceness, courage and strength, the lion jqipg^ 
nobility, clemency and magnanimity ; that he often forget^ib|^ 
is king, that is to say the strongest of all animals ; that^ wnlkp 
ing.wilh a tranquil pace, he never attacks man, unless when pmv 
v<^fced t that he does not accelerate his steps, or run» or pursue,, m^ 
less when pressed by hui^r ; that the tiger, on the other h^db 
wbilei meanly ferocious, cruel without justice, that is to sajr, 
without neces»ty, seems always thirsty of blood, althou^ sat^it^ 
vith flesh ; that his fury has no other interval than that of t^e 
ikne necessary for preparing new ambushes ; that he seizes an((jb 
tears a new prey with the same rage which he has just exercised, 
but not assuaged, in devouring the first,*^ &c. 

Now these differences between the lion and the tiger, qm 
only be relative to the circumstances in which the individuals ^ 
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ths^bM had' BSn^, Ibt tfaesd atiiM^ Hayte neart/ 'the' «mne 'di». 
ptMlti6i^. ' Fiitoed'm' th^ same dtctinititatDees, they have tbnsftaAU 
Ijr'^f^ts^^'thel saxke' ph&riom^k 'to ti^; they fai^e'd)^etfi>'ti» 
cHMf Hie btie ik ad eai^lly tanled as thie otUer^ ^at' ttey^fte ^ itotf 
^>Uy ^ttlkiih^ to tfadi^ keepeirs, ie^tperienc^ the'mtii^te^iti^ 
fi^thb 'benefits which they receive, and that' tbleifhatre^ * 
thdf ^rage isf {itovok^ by the i^ame eauses ; ■ that iSkf&r ^ny 
etite %]itAhr, a^ well as the manifestations of their fbaf8'«^d«^ 
dWiV^hat i!hey sdze thrir prey with the same avlffity, and 
defend it with the same fury ; in a word, that their natural' d& 
I^bStions are absolutely the same. What has not beefer isai^ of 
fhb'h;Jr^na P Its very name has become the emUem of the rtloat^ 
siiti^idttery cruelty ; and, in imitation of Buffi>h, the kno^ Mig^ 
cftlu^ ^atch*allsts have adopted the prejudice whkh places ttiri# 
ahifi^t fe the' first rank of ferocity. The truth ir, tlit the hy- 
eha, treated with kindness, comes to the feet of its master, like 
a'ddg,'i^dt!hig <^aresses and food; and we have several tiAHf^ 
^cl it dciittg So. I tnight multiply examples of this kind to iWJ 
fittiiy, and hence prove, on the one hand, that, in astatl^bf' iti^ 
4}^pbbdtoi6e, animals exist under drcomstatices so ^^tekled;' 
thiit'S^e citf only very rarely appreciate the influence wfaidl th^y 
^kerbiseoVer tftiem; and, on the other, that captivity; by affin^ 
iri^^tts th^ tfifeans of withdrawing animals from the powers 
Wlfich^ in thfe contrary state, rule over or restrain thein, iii ordet' 
tb Mb)ect them to the other powers, permits us to make k more* 
accurate and raore complete examination of them ; and, inrthie 
^ mspecft) We see that all the productions of nature are subject^' 
to* the same rules. What should we have known in natural phi^ 
los(^y','had we simply observed the phraomena wfaidi 'appearotf 
thf^ms^Vto in the actual state of the world, and not acted upon 
dht^'by i^tlstrtMclats adapted for mo(]^ying them ; and d<yes^k 
eV^ dome'infto the mind of any one that the results which th6 
<9i^iiAist obtains by artificial means are not natural, and ^e^hi- 
capable or rcftealing to him the laws which form the objbct^Of 
hfa ' redi^rehM f ' But t6 shew the advantage which the study of 
atrimals tuay derive from their captivity, example more import^ 
ant thiD those which we have yet adduced are necessary. 
' It is undoubtedly because we have constiEmtly been in the'fca- 
Ittt dT Observing wild Miimals in a state of liberty alone, and^b^ 
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cause we have cpnfined ourselves to describdog the actions, whidi 
then accidentally presented tbemsdves^ that this . impc^rtiHiit 
tyranch of natural history has hitherto only been enriched by 
isolated facts, whidi have often appeared to be without mutu^ 
accordance, because no bond united theni^ and because no priJi- 
ciple directed the observer in his iiK][uiries; for no prinicipfe 
could be deduced from th^ie hypotheses, which .originated iin 
the desire of explmning the cause of the actions* of brutes, in 
order to harmonise them with the idea which was formed of the 
cause of the actions of man. These hypotheses, not having any 
foundation in nature, could only mislead those who ijested upon 
them. Pure empiricism would have been preferable. Unfor- 
tunately, the narrow circle in which axtpiricism was confined, 
became an almost insurmountaUe obstacle to the iiMrtber pix^ 
gress of the science ; on the c(Hitrary, no sooner were wi^iols 
in a ^ate of capdvity subjected to rational observatimi, than the 
branch of natural history which investigatea the actions of ^ani- 
mals and their causes, rose to the rank of a science by the^g^^ 
ral truths with which it was enriched. 

£or a long time it was admitted, that the mocal pe^^^tipK?^^ 
man depended upon the perfection of his organs ; and if thi^ er- 
ror at length yidkled to evidence, it was yet cherished in fiiU 
force with reference to animals. Those who had the most d^ 
eate senses, the most pliant limbs, and most favourable to if^o- 
tion, were necessarily the most intelligent ; and the monkeyi^ and 
carnivora seemed to confirm this rule. But the po$se$(»oQ 
(^several s^s, tlmt is to say mammifera whose lim]b« are cpn- 
verted into fins, which are destitute of external ears^ wbose^y^, 
formed for a liquid medium, can only see imperfectly in Jl;he 
air, whose nostrils open ooiy when the animal inspires, and 
whose body clothed ^^ixh a thick layer of fat has, so to speak, 
no sense of touch excepting at the points wh^e the iQousta^dies 
are affixed, has demonstrated, by means of actioiK artifioially 
provoked, that the extent of intellect is no more {urpportic^^MiJi to 
the perfectbn (jS the organs in animals than in man. ^^^ this 
truth has given rise to the idea that the most accurate know- 
ledge of the organic parts of animals can afford no satisfactory 
information regarding their nature and their relations to. other 
beings, if we are ignorant of the cause which animates^ apd 



Digitized by 



Google 



ofMammifercms Animals. 311 

guides them, the power which acts upon their organs, and which 
directs and determines thar motions. 

All the analogies founded upon the observation of animals in 
a state of liberty made it in general be regarded as a certain 
fact, that the intelligence of each animal in its developmiefiit foi- 
lowted the progression which we observe in the development of 
the human intellect. Thus the animal, like man, was bom with 
intdlectual faculties, of which the simple germ could only at 
first be perceived ; in its youth these faculties shewed more vi- 
vacity than Strength, and they only arrived at their perfection 
when they were matured by age. The study of animals in a 
state of captivity has had the effect of destroying this prejudice ; 
for it was necessary to compare them with themselves at differ- 
ent periods of their life, and consequently to follow their de- 
Telop^lent, in order to perceive that the young are incomparably 
more intdHgrait than those which have attained the age of matu- 
rkyl And all animals were not calculated for this sort of in- 
quiry ; we could not reckon upon the species modified by domes- 
tication ; those whose intellect is limited gave ho sensiMe result ; 
and the calnivora, constantly obliged to exercise all their facul- 
ties, were in the same condition. It was necessary to have re« 
eourse to the species which with respect to intellect have been 
more favoured, and yet whose existence does not absolutely de- 
pend upon the use which they make of it ; in a word, to the 
iteonkeySj which live on fruits, a species of food always abound- 
' ing in the countries they inhabit, and which can never be 
^brought in a nearer relation to us than^ the state of captivity. 
T^VLi this observation is not confined to the establishing of a new 
and important fact ; it has, moreover, thrown light "upon a ques* 
tion of high interest. In observing that in their early youth 
the intellectual faculties witii which animals have been endowed 
have acquired all the extent and activity of which they are ca- 
paUe, and that they be^n to diminish as soon as the age of vi- 
gour arrives, we have acquired a new demonstration of the fun- 
damental difiference which distinguishes them from man. Pre- 
vious to this we could only, like several observers, have found 
thb HMereace throng the analysis of their fortuitous actions, 
in which the reiective faculty never manifests itself; now it 
arises from the very plieaomenon which we have been pcmiting 



Digitized by 



Google 



Gtttr-ilki.fact thn-fhenotnewm w«>utd<Dof>«r'hft¥e %eeii obMsn^^, 
if the animak whid»<bnre piesenMdift te^u^^uMhaVetfioiilriiibx 
ed and ptrftoted, in the age in wbiah diey'natiirtdl3r^iMii]slir4n 
stTebgth^tiie^fEnal^ea which th^.have Usemed^ aiidi wHieh-i^ 
pnasesft'iiD.oot&nion'with theni^ by neana of tbat-filculty wM^ 
telenga to us exdimvely^ mkI pennita u»<to protang, aatti^eti* 
indefioitelyy tile exeiieise of die Ibraier ^ if, in a «k^nl,'fer theitt 
prdBervaHionv native in> pkco of strength had fo^sto^adJ on thM! 
veAecdon; ,. • • • ''"'' " 

It is not merely truths which may be deduced from 6dtttin^ 
gant land iortintous actions that we obtain from atnmds^'kef^ 'in 
a state of'ci^itivity v tjiese animals also afford tis bfot^maftS^fi i*^i' 
:q)oeting4hoBe whkh result from their necessary tlctidt^j fnMn'al^' 
tioBa which seem to be aoost invariably d^eitelned^by' th^ bl:- 
tinate nature, by the desdnation wfaidbi th^ haVe red^ifved nfs *td 
the point of the earth upon which they tMtebe^n* bast; ftom 
aolioiK^ in ai wovd, whidi their instinct produces; ajhd^stinct 
exists'without alteration only in satUxnaUof the ivild ret8e. ' 

So long^as beav^% had only been obsenred'in tbehr nirtitte Kc 
berty, it was seen that those which live colleded mto biEiAds-iti 
wild coontnies construct habttatiotis, and that the sditary ihdii'* 
viduals, sudi as are sometimes met with, especially in popoSotis' 
countries, made their retreat in the natnrtil excavatioihis of the 
bimksof lakes and rivers; and it < wad concluded from thei^ 
facts^ << that these animals do not labotir and build by a j^hysU 
cal power ov necessity, like ants and bees; that they' do St by ' 
dKHce, and that their industry ceases wfaenevef th^ presdni^ of' 
man has difibsed its terror among them.^ It is Bufibh Who 
tells us so, and - it is he ^hom I quote in preference ; for of all 
the authors who have written upon the nature of animals, he is 
ineomestibly the one who formed the 1»ost elevated and the jt^t- 
est ideas regarding it. If ho^ev^ that great i^aturaUst had 
been disposed to observe smne of these solitary beavers, if he' 
had formed the idea of placing them in suitable circumstance, 
and ^ giving them the materials which they commonly m]!iploy 
in building, earth, wood, stone, he would have seen that ihSi' 
solitude, and the presence of man, did not make them intermit' 
their labours, that they still lock care to build ; and instekd bt 
seeing in the houses and dams of beavers United into bodies, ' 
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«f>tbeti\0auift)Qf ^sooiisoii^iptx^fiets £BNai^d>ii]pcHiinratiotialtagA»u 
inenjtss^^Qf > imfural ilalente ip^ofSeatfid^hy vepdUii^jfhtimoeM ably 
hay^<9emith^£ruitii>D& mi tiodtMtcy cgittiMfy mebhanAoBlii QssRitoi^ 
8ultai«fia punelytinatioetivefWaiit^: fin factviadvendl a^l]tiiv}^ifaea« 
Ywmoivthe>bluilal:o£ the Iacop, the Bfaotie^ anditheiSIisiiiibe^iiavq 
shewni tchu^^ la^lheinumerQiis experiments to^hidi ^we bawsiibJ 
jmXBiftkemiilihs^ thej are oenateolly impeUeii to>tmii4y moflidtit 
bdweRTf^ tbe0e«ti?e8ulting any other advAnitage >to thenu dumtufebali 
of satisfying a blind necessity, wbieh they are somehaw.&nted 
tQ,iQbey. M..-.' .' . — t . ,.-.. ^ „>r. .,. ;1 

Qi^pf tl^i^iTor^ vrhieh the exdusiiw observwlmiof Ivild imiv 
m^s^gf^y^^f^.ta aad kept up, aad.the iaflueme of ;fHuchJtas 
be^^,«(>,ina^ife§t}y i^x^cised over all :tlie.>s^taniS;^bi€J)afa»rf 
ha4 fp^ttl^in^l^pct tbe natural state, of man^ 4«d tb&fctifealiof 
diffcreQ;t kinds pi^ food upon his moral dev€l0pin^n^tiooiist8tBiift 
tb^ belief. tbMihe herblvora have a milder^ more^tr^otaUey^ui 
mox^ affcicti^niUe ^arapter, than tbe camiyora^ Tbe gasdb 
became the embleai of gentlenesft as well as of beauty: ; ^md ik 
Vpfs n^Jly.tlp^ same with the bind and several otberjonaiels ha- 
ving llfM^ ^(y^,9f^ a ti^Hd and light gait ; while the^tiger, 'tbe' 
pantbe^y the byctna, tbe.wplf^ bad ooiy a brutal feoooityv^^ 
uMOiufest^ pn^y fed^ngs of batiaed and cruelty* Cksor dbsdr. 
vaUon, more qiircumstaitfialyiiand more calculated to sbew;;iiB 
tbj^^. animf^siiS^it^b as.tbey.art^ obliges us completely to-rev^raei 
the f{ipl|catiioQ pf itb^se idesa^ and to transfer to die ode setoff 
ai^^als what we j)ad appjiied to the other. la fact, all tfaeadkdt > 
rumj^Wtiaf tbe males eqiecially^ ai!e rude untractsible animali^ • 
wtjiobuQ jp^ treatment ^tens^nor any benefit raiders oaf tWeir* 
Although they recognise him who feeds them, they are st^ fi«r>- 
fiipm.beiqg a,^tacbed to him, and in adnsdnistering to thein wantst 
bet must be ajiways on bis guai:xl agiunst them ; for the mcuneiitt. 
be ceases to initimidate them, they are liable to strike rhim^' . it 
wq^ld seem as if a secret feeling induoed them to diiin <» to tncat' « 
as ^,ene^y every species of animal fixreign to their own4 Wed 
have sepTi that, ^^ case is very differeiU> even with tbe annals, 
which feed tbe mo^ exclusively upon flesh. Tbe reason is^* 
that the^one set of animals have a coarse and limited inteilecC^^ 
while the others are not less remarkable for the extent than fepi ' 
tbe delicacy and activity of theirs. So. true it is^ that even* 
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ki dttfaaak the devddpnieiit of this heaity is more favourable 
IliM hunM to' tiie good' feeKtigs or benevdent afl^ctions: 

I hare Aun tii some measure shewn that if aninuik in a state 

ot liberty «r^ erieulated to iiutrtiet us with regard td ilie part 

^N^iieh ^bet'aet upon ^ earth, they are little fitted txyntiYetl 

tile gestiral causes of their actions, namely, the fteultlto of dieir 

titleHeet^ audtbat it' is only by means of captive animals tteit w6 

nhidi oiaftaMi this knowle^. Shall we eondude "from thiis^kt 

the stludy of animals, such as they exist in their natural state, 

ought to be renounced, that all inquiry into the econoniy of this 

wvnrld, in whiob they occupy so conspicuous a part, should be 

abimdoBed ? For it is too evident that the difficulty of stodyhig 

animak in a state of liberty is so great, that il is almbst eqtdva^ 

lent to an absohite impossibility. Whenever they can obey their 

feelings they distrust whatever they do not know, and fly from 

or attack whatever assails ttem. Besides how' should we reach 

Jwf die purpose of cteerving tfiem diose which inhabit *flie wild 

or remote countries which we SMroeiy know ? And, mcdk)V€f^, 

the mere pursuit of an animal entirely changes its natural con- 

ditions, and it can only then be viewed as an animal'cofisttilin. 

^ by vicJence, and placed under circumstances quite as tinna- 

tmni as those to which animab in a ifttate of captivity are re- 

diuced. 

These difficulties would, witiiout doubt, be insnrmountaMe ; 
problems whose scJutidn is so remote are more calculated to re- 
Utimin the efforts than to sustain the zeal of inquirers. Fbrtu- 
iMitely it is not necessary to surmount them in order to aftMn 
the obgecC in the wi^ of which, as a barrier, they seem placed ; 
tmd the knowledge <d this world, in aA that rdates to attutials, 
is Mtber founded upon pui^y ratiotta! views, imr -upon dbitlie- 
Tioai hopes. If it is imposflflile to arrive *at it dbectly, widiolit 
almost insumouotable obstades, we can at least'be'iedtoiiin 
Bil indirect manner, and the path whidi we now open'tip isis- 
suredly tbe shortest and most certain. 

Ift iaet if the existence, and the varibus drcumstano^ of' tin 
Bmaui on wy givvn pomt of die earth, are the 6oniseqne»ce of 
^e faculties md propensities with whif^ it is endowed, anS of 
•tte fixed or varying conditions whidi are peculiar to this point 
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oC tbe glpbe, that m ,ta 3fi]{, thia cppgequenoe o|i power hy ff^^sfmi 
of which th» ammal $tKUggles wkh,aiid3u^|id]^ it^tlC 9gmm 
tho^ which are. affixed to it, from, ihfsf. rmmeo^ tbait w^.k^ow 
ihe;g«9^lil r fg^UieB of Ma spBoes and it^tdiqpotiiieD^ we cao 
d^teoniae^. evan in advaooe, its individuals at^kmfriii'fdl Urn fir 
fu^qos in.whiob it nmy be {daoed ; «ad from thii tima it wil 
no longer be requiir^d) in order to d^asnine the, aaode oi eoustt- 
ence cf a. partimilar species in a givei^ coMoary, to d&9C(Mrer ^be 
individuals of that species, to follow then) through all ^ de^ 
' tails* of their existence, to hunt tbem for the purpose of gotting 
hoU of them ; it will be sufficient to appreciate eonrecdy tb^ 
C^umatanc^ in which they are plat^ which in a miK^ easier 
^aft^, ,and much less sulg^ to errcor. It is from obwce that 
all sqeppes. proceed ; and zoology, prt^pexly so called^ witt have 
^o tri^e foundation until it proceeds like, them* 
* .ThM§, :pn whatever side we view the question we constancy 
nrpy^at this /t^uth,-^ that the methodical examination of animals 
in ciqf^tivity, i^ one of the surest mean$^ which h^ve.U^e^ given 
u^of, $^dying them, and of knowing them as they shpuid.he 
known by the naturalist. 

.And Q0W that it has bee^ establiahed as a firm principle thilt 
aniouils never condiict.themselvfss otherwise than in confoBWty 
with their situation and faculties, that is to say, with the powers 
whi(ch act within them» and tibpse which act without tbem, I 
]99ax ^9(er ufon my sut^eqt, and cooler the soupee and edfeots 
of domestication, without any fear that .the facta which I may 
jbav^ to celate, or the infi^noes which I ^U draw from tbem, 
wjm be n^^ected under the pretext of their noit being nuinral. 

The absolute sub«iBfiQ» whidii we require oi jumbmIs, aad 
the sort of tyranny with w)uch we govern tfxem, have led to the 
Mim that tkjsisf obey . us. aa absolnle libn^s, -. that the superiority 
which w^bave oiv^ them is si^duHitto cocntrein tbena toceMHioce 
their natural love of indefie«d^aoe^ to bend them to om tplea* 
sure, to satisfy such of our wants .as their o«gani«at}oli» their 
^i^eet^.or their insitinpt pernnt us to emfik^ them for. We 
. coia^ve» however, thal'if the dog has become so good a hmHat 
through our cm^^ it is/because he was so natuvaUy, and .that we 
bare only aidad the development of one of his or^^^md quaU- 
ties ; and we find that it is much the same with bH the various 
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qntiklks ^ich if« seek for' iA'dui^ d<i«le«li<; amidlftls. ' Swosti^^' 
doauttticiition ittcif, ibe submisdicm under whteh ire brioj^ tfteM< ' 
aimndi/ it is to oarielves^ aloM tliAt we attribute ir;- im^ am Ab* 
eitidame €mai»^ iii we bafve cotnnumded their' obedkncb,ias«^ 
w«fliiiTeidati8traiied them Coliveiii captivity. The eauamf jcnpr^ 
ertoTM, that judging feom dm[de appeaimaees, we :hfiM'io9»iri 
fouoided two ideas .eSBeti^ij dbftitict, domeitieiitioii and'tktieiL 
ly; we have fiieen no.dxSarence between the mibmisston of then 
animal and that of man ; and from the eaerific^ wh«^ th«'da^e>^ 
of otir own gpecies h forced to make to us, we h&ve'th6a^M»>^ 
tbatthedomesticatediEtttimal mak^ a sinular sacrifioe^' Y^tiSkksi^^ 
twi^ -shnalions have nothing in oammon; the dhtaneebetweevit^ 
the^dioHiesticated animal amd the enslavted man i9 infinite V"it it^ ^ 
the same CM tiiat whidi separates tiie simple wittfrom^Hb^y.^^^'^* 
The animal in domesticity, as w^l as the animal living in ^th^' 
woods, makes use of its faculties within Hfirifts'-niaii^'^ilt'bj^* 
its situation: As it is nev^ solicited to «ct bvrt'by eK^tieitial 
causes, and by its instincts, from Uie momeftttbia ttsSviU ootU*^ 
fonifts itsdf to the neoesnties which surround if,' it ctforifioM nf^^ 
thing of it ; 'for the will conrists in the faculty^ Acting sptintttii^ 
ttbtmiy iK^rding to all the wants which one feels- ik^' bjT' 
which he^is natui*alliy soKcited^ 4rttt'whi(^ h^ does ndt'k^w/' 
Sudi to ahimal, therefore, is not edilentially in a Affei^ht Atm^ ^ 
tioA ftdnrthM' in which it would be^if Wt toitsOf^; it4ivesili^ 
society without constraint on the parr of'^man, bl^cause wilh^l 
doubt it was a social animal, and it has a chief to whose i^iK^ 
it f66n(brm6 ititolf within certain litttits, becavtSe, prbhiAiyl^it 
had « ^Mef, imd because thi^ will is the strMgest^'Ihe i^'^ 
ciMstibicCfS which act upon it: Tbei^ is nothing in tl^'iliM^ 
is «fot confbrmlibte to its i»«ci^penftities ; it is' satisfying its Hnttftt',^'^ 
wedotiot^see that it expetiaioesothei^j; atldthis ttffhe'v^' 
stite iar^hi^'it would be,^ in themodt p^ert Ubert^^; 'htthf^* 
its chilis a master who has an immense power over it, oM irt^<^ 
often abttSte^that pow^r; but' &eq<uentlf dto tins' iiMt^t etiW' 
pk^s^ his po^w^i^ tc^ devetope the natural qti^tie^^ of Ate'^iinil, 
and'in ti^is wipeG^ dl6 animal k trufy imprbvedt it ha^^jioqtrU * 
redn peifeodon 'whi^ it eduid n^er hive kttmned -in '^mhe^'l 
stttt0^ knM otlier iiiaitentses. fVhtft ft' difl^r»i((!ie bet^eiU'liiiy'' 
AnAnM enslaved man, who is hot only a s6ciiil'beitig; 
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oosly ti» his situation by> tbe bind* iofluenoe vdiiich it ^JUfrmmt 
over him>! ^bu£ wbo' can J&now it^ judge of it, sf^rmeie it/s^&m^ 
soquences^iasid &el its xieatrainis. And yet this, liheoty ii^diic^ 
mayfli^keihim oontempkite hia mtuatioo, ibewis bim.all thatrk 
diaagreenble aotit^) jhe aees that be i» cbninedy tbal he eanmnket 
noriiseofifaos. liberty^ tbatbe inuBt;a<A witbout it, tha£be>cw? 
sequtntly dea^nds. beneath, hiinself, that he ia.d^aded to the 
level ;of, I the .brute, that he haseven faUen beneath that le^el ;. 
foi; dneammal. satbfyiog all tbe wants whiqh it experjenoee, isi 
neiseiBaasily in harmony wUh nature^ with the circumaiiaiioes tfi^ 
the midst «f«whieh he is placed, while ibe man whodoesunojC.saf- 
tisfy lvf^«iwho>is foroedto renounce the most important of aU, is^ 
faff ifrom b^ng iPf this atate ; he. is in the moraliworld wjiat a mu- 
tilated b^ug o«r a^moister is in the phyeical* . . 

(Wi^utt^ doubt the liberty of maUi which iesseniiaUy re- 
sides in /bis imagination^ cannot be restimned, and in this 
sense tbeiman who ia reduced to the necessity of per&rraiBg , 
the rci${)e pf a beast of .burden is yet but a slave. But thought 
w^|ch>ia not exercised aoon ceases to be active ; and why should 
the thought (^ a man b^ exemsed who cannot confienn. hia ao^ 
tic^iartoH-^ 'And if,. notii|ritb$tanding his al^ect state, it pro**- 
seryei^^me degpree pf activity, :iin what will it exerdse itself? 
l^beiChan^t^^apd miinQers ^^f^ the alaves of all ages amy ub- 

; Xt j^m^lA tbe ini^possible for o» |o ascend to the aource of the 
fuQ4^^^1:di^P^'^i^^s=^hich exist, tbetween the domesticated 
aujyQMl(«)94r^he enslaved man, were nc$ jihe differenoe of the i!e^ 
sou^c^^ whiab we are ^liged to have recourse for subjecting 
ai^a9al%.and for sid|)ecting man, siiffici^it to make us presume^. 
t!^^<beii^ which are only to be mastered by entirely Gpjpoeiif^^ 
mmt^ W more resemble eac& other after than bdbre sirt)iiti^^ 
sion» and.tibatdavery and domesticity are widely daSefeastif . 

lUtfiyctman can coeiiy be reduced to dav^y and k^ iuit by . 
fovQi^r$ofM ia part of the charactec of liberty to obey itaelf onfy^i 
The wiU> on the contrary, existing only in the wants and ma^ 
nifi^ating itself only by them, the animal can only be reduced* 
to ^omestkity by seduction, thai is to say,. only by acting upeft* 
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i«i wmils, wh«A«r for the puiftose of sal^fying or A)f woi^QWig 
them. V : ,^. _^. 

' ii#iioe the prinotpife that vioknce would be,ik)effiict»i4 ISot 4i^ 
po^g a. wild animat to obedience. Noi.Jimti^.iraitumUy iodiifr- 
«d to approach us who wtc not of tta spectes^ it^wxwkl flep fipoiQ 
116, if tt^ ware ftee, at the firet feeling of feir rwIuK^h'we dioi^ 
filAkeit'Cdaperiefice, 6r it would bold us) int awer«0»,if Jyt/wepse 
^optivet The onlj method by whidi we caa.^atlract i^ tand 
rendeir 4l ftMuliar is by in^iriag k with toofidenc^ aod^ tbh 
itoutdenoe can only be inspired by benefitB. It}i8.,there%e% 
such benefits that all attempts to Tcduoe an anmikl (pi& states ^ 
domestiealion ought to eoMBieiiM. >. .•? .j,< ,rft 

Qood tfiiatment eiipecially conuibuteg to deiuelope th^ i»att#6t 
of' sodability, and to diminish px^portieMUy.all ^|he .{wfqp^^njk 
ties^ that might act in opposition to it; aod foe tbia v^9^i 90 
subjection' in ammids is ever so eomplete asthat whicii^ is <^ 
tained by operating an amelicMradbn of ttmr conditkuit^/ ,0. ,,: 
fTo be conHntied.) - 



^^p^rii^ntd 'u^ith Bottles ^ swik into the Sea ^ made durvng^'a 
. . Vfyoge ^ova New ^outh Wales, By Mr James Dunlo?. 
, In a letter tp Professor J AMJ^soN. 

JpL^viNG on my voyage {per ship Portland) from New South 
]ij\rales,,i9a4^ the following experiments with bottles, &c. sunk 
iuitp the^9^ if you find a description of them to be of service, 
^hfy ,are a,t your disposal. 

Mi^cperiment 1.— April 9, in Lat. 24° South, and Long. ^ 
%V West, the ship becalmed off Rio de Janeiro, the boat was 
.]oi|7^^^4 ^owu^ and rowed a short distance from the ship;^ the 
fleep-aea. lead was let down 80 fathoms widi the following ex- 
p^jnenls att^K^hi^ to it,, cpnsistipg of a common porter bottle 
w^l corked and pitched over, and secured by a covering of pew 
caay^ which yyas also covered with a thick coat of pitch; also 
a, tin carter with holes pierced in its bottom, and open at the 
tgp, in whicih were placed four small thermometer, tubes filled 
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^itib'iliercUryi' all* of 'wkieb would imnst with a Ism teasptratxsse 
than 100° of Fahrenheit ; also five small glass globes hecmeli- 
ciAly seaded b^ the blowpipe, two of which were vai^uuin {pf as 
nekrly 60£^ I could make them), cHber two were sufficed tp 
t!bo4, previous to their being sealed, and the fifth ecm^ined a 
^stnall' globule of mercurj to enaUe me to detect any damp, as ' 
ati^ «x)^fimettt on the pomsity of glassy three ^obb pbialf^ ^mdi 
(corked, and firmly secured by leather coverings, tied roqnd 
the neeks, and farther secured by a coating of sealing-wax^ mere 
diso put ihto the canister. After letting them remain ten mir 
touted at the depth of 80 fathoms, the line was hauled in,^and 
the experiments examined. The porter botde was nearfy filled 
Sirith water, and the coi4c floating in»de; the covering; of canvas 
and |Hfeeh was pressed concave into the mouth of the boUle, but 
the pitch was not cracked or broken. The ibur thennometei?s, 
and also the small gli»s globes came up unbroken. I examined 
the one which' contained the small globule of mercurj, aod it 
gave not the slightest indications' of damp having penetrated 
through the glass. The three phials came up full of water : of 
one of them the cork was^ forced in, and swimming in the wa* 
ter ; in another, the cork was forced about half an inch into the 
neck ; and the cork of the third was not apparently affected Or 
displaced in the least degree, although the phial was fuH of wa- 
ter, and also several pieces of the sealing-wax lying irt the bot- 
tom, which by no means could have got into the botde, but by 
the cork being driven in. The wax on the top of eactn^wos 
broken or cracked in regular concentric rings from the centre, 
and the coverings of leather burst, as well that in which the 
cork was not displaced as in the others. Indeed the hole in 
the leather which covers the phial with the retnaii^ng cork is 
larger than in the others, in which the cork is driven in ; which 
in all probability may be accounted for, by considering this 
cork to have been tighter fitted into the phial, and fequiririga 
greater force to displace it : there would be a greater ruth bf 
the water into the phial, and the cork forced again bito its neck. 
I think it more than probable this has been the case, oth^rwite 
the Uts of sealing-wax could not have got ihto the phial had 
the cork retained its situation; neither could we account for the 
bursting of the leather and wax which fastened down the cofk: 
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In prepaiing for the second set oi experiments, I attempt* 
ed to guard against the posubility of the corks beii^ forced 
ioy or the pressure of the circumincumbent column at all aSect^ 
ing the corks. I prepared two (four or five ounce) phials : the 
corks were dipped in strong gum dissolved in ether, and thrust 
iato the moudi of the phials ; they were allowed to remain in 
this state for several cuiys to dry. The corks were then cut 
dose to the mouth, and covered with several thick cc^ts of var- 
nidi, and afterwards covered with leather firmly tied round 
the neck, which was also cov^ed or soaked in varnish, and suf^ 
fered to dry; and f(xr farther security, the heads and necks of 
the phials were immersed in brass caps, filled with meked seal- 
ing-wax, to prevent the possibility of pressure upon the corks. 
I also prepared a small phial by simply thrusting in the cork 
9s tight as posable, and cutting it close to the mouth, imd af- 
terwards covering the mouth and neck c£ the phial one-fourth 
of an inch thick with black sealing-wax. On the 15th May, in 
Lat. 6° North, and Long. 26° West (the ship becalmed), these 
three phials were wrapped in old canvas, and, together with 
the thermometers and glass globes used in the former experi- 
ments, were all put into a tin case, open, at the top, and fasten- 
ed to the line just above the lead : a porter bottle, fitted up as 
formerly, was also attached to the line. The -boat wasj*owed a 
short distance from the ship, and the lead let down 180 fathoms, 
and allowed to remain about eight or ten minutes at that depth 
before we commenced hauKng in the line. On examining the ex- 
periments, the two (five ounce) phials, which were secured by the 
brass caps, were brok^i or crushed to powder, with the excep- 
tion o( the thick part of the bottom, and the neck which was 
protected by the brass caps. The other small phial, which 
was much stronger in the glass, and only secured by the cork, 
covered one^fourth of an inch thick with sealing-wax, was not 
broken or injured in the least, though a very minute quantity 
of watar had found* its way into the phial, probably through the 
wax and cork, and, I have no doubt, had the phial been allowed 
to remain sufficient time at that depth, that it would have filled 
with water, i»obably without breaking the wax, or fordng in 
the colic. Ndther the thermometers nor the small glass ^obes 
were broken, nor could I perceive the slightest appearance of 
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^ifimp in the small ^gJbe which con^ned the giobule o£ mer- 
curj, to ipdicate porgeity in the.glas^. The pcarter beetle cane 
up full of water as fgrmerly. <. . .■ 

The fortej: bottle m this, and also in the other eKpeniii»it» 
was prepared by Captwi Mood, commander of the Portlnd, 
who ^isMsted and gave e^ery facility, for making e3qperim«Eits» 
when the weather and drcumstances would permiti 

My object with the thermometer, was to ascertain idiether an 
increase 9 temp^ature took place at a considerable depth in the 
ocean ; and not being provided with a self-registmng thenn<»- 
meter, the only resource I had was to make seyeral about three 
inches long, and by immersing the bulbs in water heated to a 
known temperature, the superfluous mercury was forced out^ 
and the moment it began to subside the tube was sealed by tb^ 
blowpipe. , The one which indicated the lowest temperature, 
required about 73° or 74° of Fahrenheit to raise the mercury to , 
the top. of the stem ; but experiment proved the unsatis£Eictory 
results . I might have expected, as it required a temperature 
above 80° to burst the slender bulb- The experiments of C^qp*- 
tain Sabine and others prove the temperature of the ocean to 
decrease at considerable depths below the surface. 

I think it can hardly fail to convince any one who makes the 
experiment of sinking bottles in. the s^a, and asdsts personally 
at the hauling in of the line, that the great force necessary to 
haul it in must be occasioned by the pressure of the superin- 
cumbent column of water. And I have no doubt that the same 
experiment may be performed, and powerful effects produced, 
on a bottle well corked^ and secured being placed in a cast-iron 
cylinder filled with water, and the Jbrce applied hy a hydrostatic 
press, on the top of a solid piston (which must be well fitted in- 
to a smaller cylinder fixed on the top of the larger one), the 
piston pressing upon the surface of the water in the small cylin- 
der. And many interesting experiments might be performed in 
the lecture-room, by substituting a very strong cylinder of glass, 
having its ends ground parallel, and fitted into brass caps ac- 
curately ground to fit the outside of the ends of the cylinders, 
and the bottom of the caps lined with leather, to prevent the 
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pf8Mure of the sopews, necoMary to connect the caps and keqp 
them water-tig^t, from chipjnng the glass. To one of the brass 
caps must be fixed a well bored cylinder, for the solid {nston to 
slide in, &c. Sea^water might be used in the cylinder, with a th^^ 
mometer to show what capadty water may have to retain its ca- 
lorio when under a high pressure. Such experiments would be 
interesting to compare with experiments which have been made 
on the temperature of the sea at great depths ; and also the spe- 
cific gravity of the water in the cylinder ascertmned before and 
after the experiment, which would probably throw light on the 
subject of increased specific gravity of water drawn fix)m great 
depths, and also whether the effects of pressure on water are 
permanent, and owing to the imperfect elastidty of water. I 
am. Sec. 

Jambs Dunlop. 
Dalbt, Uih Aug. 18S7. 



(Nervations and Eiocpervments on the different kinds of Coal 
By M. Eaesten. Continued from p. 71. 

XhIS general manner m which coals comport themselves 
may, however, be considerably modified by oth^ cin^umstances. 
Wh^ intermixed with mineral chanxMd, as is often the case, they 
wee rendered veiy difficult to kindle. In good ooak, whether 
with intumesced or conglutinated coke, the obstacle which re- 
sults from the mixture of a great quantity of mineral diarooal, 
becomes less sensibb; but a coal with, pulverulent coke, may 
thus become altc^ther useless, because its mass becomes so 
compact, that it arrests the passage of the air. 

Another obstacle is produced by the quantity of earths which 
occurs mixed with tlie mass of the combustible. A coal whidi 
leaves much ashes, developes but a slow and feeble heat, because 
the ashes oppose the access of the air. The same obstacle pre- 
sents itself in the case in which the body of the combustible it* 
self leaves little ashes, but where the stratum is^ as it were, in- 
terlarded with day or slate. If it be the body of the coal itsdT 
that is much divided by numerous fissures or partitions, this 
circumstance may render a coal with pulverulent coke altogether 
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usdess, for such a caal in buraii^ falls into small jneees, wfakh, 
far from a^lutinating themselves together so as to form a loose 
and light mass, en the contrary, apply themselves so closely to 
one another, that the affluent air finds no passage throu^ 
th^ra. 

' Is the object in view the producticxi of cc^e P Then several 
cireumstanoes are to be conodered, which may make the coke oi 
one coal be prrferred to that of another, although each may be 
a perfectly pure diarcoal; that is to say, altfaoi:^ the purity 
of both may only be altered by a small quantity of ashe& Iii> 
the first fdace, regard ought to be had to the more or les^ loose 
or light state in which the cokes, obtuned from different coals, 
present themselves. Matters, however, go oa differently hare, 
from what they do in those wood-diarcoals whidi are obtained 
from the hardest or the softest woods, or in those charcoals 
which are produced from straw or other vegetaUe fibres,— -frcnn 
substances, in short, whidi, in their original and undisturbed 
state, were very loose and very light. In coals, the loose and 
light aspect of the charcoal is occaaioned by the manner in which 
the coals comport themselves, whether they be coals with intu- 
mesced, or coals with ccmglutinated, coke ; whereas, in unaltered 
fibres of wood, this aspect is only the effect ci the original dasu 
sity of the fibres. 

Thus, a comparison between tl^ different d^rees of lightness 
of the cokes obtained from coals, and those of the charcoals pro- 
cured from sdll unaltered vegetable fibres, could oidy take place 
with reg^d to coals with pulvertdent coke. But the intumesced 
cokes are in reality a charcoal in a state of pifftial fiisicni, whidi 
the almost alvery colour of several o£ these cokes already indi- 
cates. The large proportion of hydrogen which coals with in- 
tumesced coke contain, and, at the same time, the small im)por- 
tion whidi the oxygen bears to the hydrogen, produce the fdlow- 
ii^ effect: the coal, at the moment when the decompositltm of 
that combuistible b effected, passes into a state of partial fusion. 
There results from this, that the mass, which is softened through- 
out, and of which a part has become adheave, is oflen intumesced 
by the vapours and gases which are developed. It then extends 
in all directions, and frequently swells out like an agglomeration 
of vesicles. 

x2 
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The coals in which the proportion of oxygen is much superior 
to that of the hydrogen, act differently : they do not soften 
^ther before or during thar decompoation. What did not ad- 
here together previous to carbonizatiiHi, because it was inter- 
mixed with foreign matters, or had only thin walls interposed 
between its parts, still remains in the same state after carboniza* 
ticm ; and each isolated fragment, which in such a coal does xiat 
immediately adhere to the mass, is carbonized separat^y^ and 
on its own account. There results from this, that, according to 
the propcNrtion which the hydrogen bears to the bxygen, the 
state of the cokes obtained will differ very much. From those 
which swell to such a d^ree as to present the aspect of k light 
slag, to those which preserve the external appearance of the coal 
while they diminish in bulk, there exists an uninterrupted series 
of transitions. 

In the good coals with conglutinated coke, the proportion of 
the hydrogen to the oxygen is still favourable enough for the 
fragments of combustible, "which previously were not in imme- 
diate contact, but were separated by surfaces or partitions, be- 
connng soft during the process of carbonization, uniting thetn*. 
selves to the mass, and forming together a idngle body. This 
effect of the process of carbonization becomes particularly strik- 
ing, when, after destroying the aggr^ation of the mass of coal 
by pulverizing it, its powder b submitted to distillation. 

On the other hand, a coal which has passed into the state of 
a more or less complete fuoon, ought, on account of its smooth, 
and, as it were, semivitrified surfaces, to kindle with more dif- 
ficulty than an unmelted coal, which presents uneven surfaces. 
This is actually what is observed in the incineration of cokes f 
for the intumesced cokes, being placed under the muffle of an 
assay furnace, require for thar complete combustion a higher 
temperature, or more time at the same temperatui^e than the 
conglutinated cokes, and still more than the pulverulent cokes. 
. For the same reason, also, the coke obt£uned from mineral char- 
coal is more readily reduced to ashes under the muffle than 
the intumesced coke of a coal of the third class. But the tirise is 
quite different, whai a mass of coke, formed into a heap, is made 
to bum with the aid of a current of air, whether natural or ar- 
tificial, and not to be consumed gradually by the action of the 






Digitized by 



Google 



an 0^ d^ereni kinds of Coal. 396 

burning air, which operates upon the surface of the combustible, 
as takes place under the muffle. The intumesced cokes main- 
tain the mass in such a state*of motion, on account of the aug- 
mentation of their proper volume, that the passage of the de- 
composed air is never for a moment disturbed or interrupted. 

The conglutinated cokes already form a more compact and 
more firm mass. Widi regard to the pulverulent cokes, whether 
from the commmicement of the operation they were already re- 
duced into small pieces^ or whether in the combustion, which is 
gradually operated, they diminish in dze, all the interstices are 
so obstructed that the decomposed air finds no issue, and then 
the combustion is an-ested not from want of access of air, but 
from cessation of the current of air. The powder of wood- 
charcoal when heaped up so as to form a large mass, owing to 
its closeness bums with difficulty, notwithstanding the brii^est 
affluence of air. From this manned of burning it might ahnost 
pass for a glance-coal. 

Whatever may be the reasons of preference which we have 
stated in favour of coals with intumesced coke, such coals can* 
not be employed in certain cases and for certain objects. Cokes 
that are too much intumesced, if they are heaped together in 
large jHeces^ fall into cinders or fragments, and this arises partly 
from their wei^t. This reduction to small fragments still in- 
creases, if such cokes are to be burnt in Jbwmeaux d cuve^ or 
if they are stratified with the substances which it is intended to 
mdt or reduce. .Thus, coals with highly intumesced coke do 
not furnish a suitable combustible for the treatment of iron-ore 
in the high furnace Qe Imtit Jburnemi) \ but in the cases in 
which the pressure is less considerable, where, consequently, 
there is no reason to dread the reduction, of the coke into small 
fragments, they may be employed, even for the use dijburneaux 
a euvCj such as Wilkinson^s fuTnaceSyJbumecmjn i manche^ and 
demirhaiuis^/burneautr ; then such cokes always answer best. In 
general, it is the state of loose aggregation, or the li^tness of 
cokes, which entirely decides as to their employment in the 
Jburneauw d cuve, 

A coal with intumesced coke, when it passes into coal with 
conglutinated coke, funushes an excellent combustible. f<»: the 
u^e of high furnaces for melting iroiMne ; but coals with intu- 
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neeoed coke, which «re not too mudi swelled, are the best of all 
fer (his dbgect A coal with oon^utinated coke must not hare 
too many nai»ral jcnnts, because, in the carbonization, it is re- 
duced to too small fragments. Lastly, a coal with pulverulent 
cdke cannot be employed, if it does not present itself in large 
masses, which keep together, and, in the process of carboniza- 
tion, form large pieces <£ coke. 

A coal which intumesoes a lit^e, is tberefin« always prefer- 
able to that which only conglntinates, and still more to that 
Yfhidtk furnishes a pulverulent coke ; for, if the first presents 
natural fissures, its prc^rty of intumescing destroys their bad 
eflSect ; and even in this coal, the solutions of continuity, the 
partitions of mineral charcoal and of fordgn mixtures, whidi the 
mass may present, cease in a great measure to be hurtfid, on 
acooimt of the intumescing. 

In the coals with conghirinated coke, and espedally in those 
with pulverulent coke, the frequency of fissures, which, even 
wkhout the existence of real jdnts, may result from the mere 
want of uniformity of substance, is an inconvenience wfaidi of 
itself suffices to render these combustibles altogether incapaUe 
of bdng converted into coke. 

An excessive quantity of ashes may also become an obstacle 
in the way of employing cokes i(x fiumeaux d cuve; and tiie 
lighter the cokes are, or the more they fall into fragments in the 
furnace, the greater obstacle will the ashes yield ; die reason of 
which is, that they increase the difficulty of combustion, and en- 
velope the surface of the coke before they have been Inrought to 
a state of melting. This difficulty of fusion, which results from 
too great a quantity of ashes, makes the mdted mass remain m 
the state of a paste. There fcJlows from this, not only that the 
1^ traverses such a mass with difficulty, but also that a part of 
the effisct of the incandescent coke must be employed to melt the 
a^es. 

For obtaining coke, as this is practised, by means oi the small 
debris furnished by the breaking up of the beds of combustible 
in mining, it is obviously only coals with vesicular coke that can 
be used. Such cokes are sometimes very liable to fall into 
crumbs, whether on account of the nature of die mass itself, or 
on account of an accidental admixture of slate, clay, or other 
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for^;ii substances, whk^, fixHoa the eflEiect of carlxHiisations are 
iBcMed in tbe oiass; and, in conseqv«iK»f cause these ookai, 
under a ^troi^ pressure, to fall more ea^y into fragmenta. 
Then th^ beccxne altogether incapable of bang used for the 
fusion of iron-ore in great furnaces. And further, the abun- 
dance of foreign mixtures which the combustible must also bring 
into fusion, renders these cokes unfit for bdng employed in the 
fmimeaux bos i cuve^ commoidy &lie^Jbf$meaux i numche. 

On tbe other hand, cake prepared with the small debris c£ a 
coal with vesiodar coke, whai this coal is perfectly pure, and as 
exonpt as posdble from foreign mixtures, may answer quite as 
well as ixke poduced from the same kind of coal, had it been 
in large pieces. It might happ^, bowery, that a coke coming 
from coal in large pieces, might present more firmness than one 
that, would result from small debris. Then, omsequently, the. 
former would be less exposed to break down into small pieces in 
the^finsmeauap d cuve, at least in very high furnaces, and under 
a great pressure of ore. 

If pyritous coals are carbomzed, the coke which results con- 
tains in general so much the more sulphur in proportion to the 
laiger quantity of iron pyrites that occurs in the mass of com- 
bustible ; but M. Earsten asserts, that hitherto he has not ob- 
served that the mixture of a great quantity of pyrites rendered 
a coal incapable of being converted into coke, nor the cokes pro- 
duced by it incapable of b^g employed in metallnrgic opera" 
tions, from the idea that the quantity of sulphur contained in 
them would have too prejudicial an influence upon the quality 
of the product to be obtained. According to the author, this 
no doubt is an inconvenience, but it does not furnish a sufficient 
reason (or entirely excluding pyritous coals from the preparation 
of cokes for metallurgic purposes. 

The case is different with respect to lighting by gas. When 
the pureness of the coal is very much altered by the pres^oe of 
iron pyrites, this inconvenience may entirely [M-event the em- 
ployment of such a combustible, if the object in view be to dis- 
till it in the dry way for the purpose of obtaining from it a gas 
adapted for lighting. As we have already seen from the com- 
position of the different scnrts of coal, the employment of a coal 
for this purpose does not depend solely either upon the quantity 
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<tf carbon windi it coDtains, or upon its pFopcnrtkm of bydrog^i ; 
but upon die relations which exist in the coal between the en*- 
bon, the hydrogen, and the oxygen considered together. A coal 
xetj ridi in carbon, in which the proportHm of oxygen to hy- 
dtogra is as small as it can be, is very well adiq>ted for the pur- 
pose of ^lightii^ : it affi>rds gas of excellent quahty, ahbou]^ 
not in: great quantityf Although the quanti^of carbon dimK 
indi&s, and that of hydrogen increases, it does not ftdlow that the 
coal is bdtter adapted for lighting, unless, abng with the dimi- 
nutioQ of carbon, there is an increase of die relation of the hy- 
drogen to die oxygen. 

' M* Karsten, in this manner, makes apjdicadon of his princi- 
ples to the combustibles of which the analyus has been presented 
in the preceding Table. 

Of the coals of Wellesweiler, near Saarbruck, No. VI., ci the 
country of Essen, in Westphalia, No. VII., and of Newcastle in 
England, No. XI., the first and third of which present a some^ 
what larger proportion of hydrogen than the second^ it is the 
Essen coal. No. VII. that answers best for Ughtii^, while the 
Wellesweiler coal. No. VI., that which contains most hydrogen 
of the three, is the coal which is least adapted for the same 
purpose. The Beuthen coal, No. V., is still less adapted fcM* 
the purpose, and that from Berzenskowitz in Silesia, No. IV., 
as well as the two kinds of coal indicated by Nos: VIII. and IX. 
of the Table, are very bad for lighting. 

On the other hand, the Cannel coal. No. X., is superior to all 
the others, hot on account of its absolute contents in hydrogen,: 
whidi are not even so great as those of wood, but be<^use the 
hydrogen, at the same time, bears a great proportion to the oxy- 
gen. It is this proportion, therefore, and not the absolute quan- 
tity of the carbon, considered by itself, any more than the quan- 
tity of hydrogen or of oxygen, that in a coal determines its rela- 
tive capability of furnishing gas for lighting. The cannel coal. 
No. X. contains' 19 per cent, of oxygen, and the Wellesweiler 
coal, No. VI., contains less than 15; yet the former is perhaps 
better adapted than the latter for lighting by gas. 

Theje is a substance which is always met with in coal depo- 
sits, and never in those of lignite. We have already made men- 
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Uon <lf it : it is minertil charcoal *, a pulverulent combustible, o£ 
a fibrous structure, which the Germans name FaserkoKk, and 
which has sometimes been named Anthracite, because it is com- 
monly regarded as very difficult to bum. This substance is in- 
terposed in the coal in beds which are perfectly distinct, often 
very thin, and always paralld to the stratification of the beds^ 
By a great number of trials, M. Earsten has found that^ in thtc^ 
substance, the contents in charcoal are larger than in the ooal 
winch comes from the same bed. He c(»isiders it certain that 
the mineral charcoal has contributed to the formation of the coal, 
and that a great part of the latter consists of that same vegetable 
fibre from which resulted the mineral charcoal preserved in the 
impressions of coal. Mineral charcoal, he adds, is one and the 
same substance with coal. This is so true, that the pre-existence 
of the fibres of plants, which, in the state of isolation, formed 
the mineral charcoal, can only be recognized by the v^etable 
impressions which have remained in the combustible^ But, ac- 
cording to. the author, mineral charcoal is not, by any means, so 
difficult of combustion as is commonly thought. Under tlie 
muffle of an assay furnace, this substance bums with a sort of 
flame which proves it to be very far from being in a state of 
pure charcoal. The residue in charcoal which it yields on be- 
ing distilled in the dry way, is incomparably more easy to burp 
than-the vesicular cokes of coal. 

In reality, in the operation of a high furnace, mineral char- 
coal, when it occurs in large quantity, resists the action of the 
most active blowing machines ; it reappears at the mouth of the 
furnace, under the. aspect of a fine charcoal powder, which is 
named (Poussier) coal-dust, and it then seems to have under- 
gone no alteration. But the same effect would take place were 
powder of wood-charcoal applied in the same manner. It is the 
pulverulent state in which it exists, that makes mineral-charcoal 
act as if it were combustible, and which, in many circumstances, 
renders its employment dangerous in a high fumace for melting 
iron. Cokes themselves, when reduced to very small fragments, 
heaped upon each other, produce a similar effect, although less 
complete. 

The same difference that is observed in the compoation of 
* Vide Jameson's Mineralogy. 
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coal, occurs in that of mineral charcoal ; when this substance 
presentff itself isolated amoi^ the other parts of the ooal, it dif- 
fers from it only in having a* much greater proportion oi char- 
coal. But its compondon is r^ulated by the relations which 
exist among the consUtuent parts of the mass of coal, in the 
midst of which it occurs intoposed. This proves that the same 
etfcumstances were in action during the farmaJdaa of both sub- 
stances, but that the mineral-charcoal was more quickly formed, 
the cause of which can only be sought for in the original nature 
of the vegetable fibres. 

M. Earsten presents, in a table, the results of some of the 
comparative trials to which he submitted mineral charcoal and 
coal, both coming from the same spot. The following are the 
results of distillation in the dry way, for 100 parts o£ each of 
the two substances. 



Placss fbom which ths Spxci- 

MmnB ANALY8SD GAMS. 


MiMSBAL Charcoal. 


COAI. or THS SAMS 
I*OCAI«ITU8. 


ReBiduetn 
Chaioofll, 
InlOOpvtt. 


AdMtoom- 

ingfirom 

thereddue 

inCfaaicotl 

for 100 

p«U. 


RoaudmiB 
pure Char- 
coal fior 100 
ports. Con- 
tents in 
Ouurood. 


RMldueJnCiuiVHMl 
after afastroctian 
madeoftheAslMi, 
forlOOparts. Con- 
teau in Carbon. 


1. Mineof GlUck8burg,near 

Ibbenbtthren, - - 

2. Another mine in tJie 

same place, - - . 

3. Mine of the circle of 

Westphalia, - - - 

4. Mine of the neighbour. 

hood of Waldenburg 
(Lower Silesia), - 

5. Mine oi Konigsgrube 

(Upper SUesia), - 
6* Mine of Pottachapel, 1 
1 near Dresden, - • 


96' 
95.3 
97.4 

91.9 

89.85 
79.33 


2.8 
2.2 
1.66 

3.95 

7.65 
1.3 


93.2 i 
93. l| 
95.74 J 

87.95 

82.30 \ 

7ao3| 


87.9 Pulveru- 
lent Ck)ke. 

81. Intumesced 
C<dce. 

9M Pulreru- 
lent Coke. 

59.8 Intumesced 
Cok^ 

63^ Conglttti- 

• natedCoke. 
41 Intumesced 
Cpke. 



It is known, that, in the dry distillation, the coals, with ip. 
tumesced coke, on account of their greater ccmtents in hydro-, 
gen, always afford less charcoal in proportion than such coals, 
whether with conglutinated coke or with pulverulent ceke, as 
have really the same contents in carbon. In recalling this fact 
to mind, we see, by the preceding table, that the contents in 
carbon of mineral charcoal are entirely regulated by the nature 
of the coal, in the midst of which it presents itsdf. For ex- 
ample^ in the same manner as Nos. I. and 2. of the table bear 
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each the numbeiB dSy for the remains in pure charcoal obtained 
from the mineral charcoal, the table would bear the ' number 
87.9 of coke, in reference to the coal of the same pdnts, as weU 
in the case of No. 2. act in No. 1., if, in both, the coal had fur- 
nished a pulverulait coke ; but, in the second case, the coal has 
furnished an intumesced coke, a coke which is always less abun^ 
dant when the ccmtents in carbon are the same. This is the 
reason why, in No. 2., there are only 81 parts of that residmmi 
in charcoal which is called coke: The same reasoning will ap- 
fdy to the other numbers of the table. 

It is remarked, moreover, that, in mineral charcoal, the con- 
tents in carbon vary from 78.03 to 95.74 per cent. ; while, in 
the coals of the same localities (Nos 6. and S.), they vary from 
41, in contumesced coke, to 91.4, in pulverulent coke. M. 
Earsten concludes from this, that mineral charcoal often con- 
tains much less carbon than many coals. The pulverulent state 
of the re^duum which the carbonization of the former affords, 
sufficiently indicates, continues the author, that in mineral char^ 
coal, the proportion of oxygen must be much greater than that oi 
hydrogen. Lastly, The examination of mineral charcoal appears 
to him to prove that, in the formation of coal, some parts of the 
vegetable fibres have advanced more rapidly than others to^ 
wards carbonization. 

M. Karsten then states considerations cdculated to furnish 
the means of ascertmning in some measure the composition ancl 
properties of coals by their mere aspect. The following are 
the principal ideas of the author : 

It is only in coals which are very rich in carbon, that a cer« 
tain homogeneousness of the mass is observed. All the fossil 
coals, with a small proportion of carbon, consist of a mixture of 
charcoals, of which some are rich, and others poor, in carbon. 

When a mass of coal is interrupted, whether by alternating 
beds pf combustible, richer or poorer in carbon, or by walls of 
fissures, or by interposed beds of mineral charcoal, these cir- 
cumstances may frequently decide as to the employment of such 
coal for a particular object. It is from this important conside- 
ration, from the circumstances of a mass of coal in this respect, 
that mineralo^sts have distinguished different sorts of this com- 
bustible by names, which it will sufiice just to mention here : 
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Pitch-coal, or pkifonn-coal, having the lustre of ptch {Peck- 
Tcohle) ; Slate-coal {Schiefirkohk) ; compact or ^cannel-coad 
{KenneJhohle) ; Foliated coal {BlaeUerkoMe) ; Columnar coid 
(Siangenkhoky ; Coarse coal {GrobJcohie). 

An alternation of beds of coal, some richer, others poorer ia 
carbon, with frequent interpositidns either of fissures or of par- 
titions, or even a frequently repeated alternation of very thin 
beds of mineral charcoal, dividing the mass of combustible, — 
such are the circumstances which afford proof, sometimes that 
a coal is slaty, sometimes foliated, sometimes passes from slaty 
to foliated coal, according as such effects are more or less nu- 
merous. If the arrangement of the combustible substance in 
thicker beds appears to the eye to remain constant, a coal rich in 
carbon, which therefore exhibits the lustre of pitch togetb^ 
with the conchoidal fracture, is named Pitchcoal ; while a coal 
poorer in carbon, and of a dull appearance, is named Cannel > 
Coal. .These two kinds of coal, the one richer in carbon, and 
the other poorer, when they are intimately united with one an- 
other, and not disposed in alternating beds, occur in mineralc^- 
cal systems under the denomination of Coarse Coal. 

If sufiicient importance be attached to the separati(»is of the 
mass of combustible to make it the basis of a classificadcm of 
coals, then, without doubt, matters may be. allowed to continite 
so ; but, in that case, it cannot be hoped that the name given 
to the body which it is to designate, should present an accurate 
image of it to the eye. A slaty coal may differ as much from a 
coal of the same name, as two. pitch coals, or |wo cannd coak, 
may differ from each other ; and these manifest a mutual accor- 
dance only in certain respects, while in other respects they are 
much m<H:e widely separated from each other than a foliated 
coal is from a pitch coal, or a slate coal from a compact coal. 
The colour^ histrey cohesion^ and hardness of the combi^tible, 
are in general the only properties from which the external and 
distinctive characters of coals are derived ; for the qiedfic gnu 
vity is an uncertain guide in this respect, on. account of acci- 
dental mixtures. But these properties themselves do not se«ai 
to be sufficient, if it be required that, with the external charac- 
ters, the intimate nature and compontion of coals be at the 
same time determined. The true difficulty, however, lies soldy 
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in dib, that coal is almost alwayi^ a mixture of at least two dif- 
ferent kinds, which are considered as a homogeneous whole ; 
but, ki tfab respect, coal does not £orm an exception to the ge- 
neral law, that the chemical oompomtion of an inorganic bod j is 
manifested by its external properties. 

<* An intense black colour in coals, joined to a high degree of 
hl8tre,^ as well as a considerable hardness, alv^ays indii^te'Hhdt 
they contain a large quantity of carbon, and that the oxygen in 
them predominates over the hydrogen. The species of lustre 
determines the relation of the carbon to the other constituent parts. 
Pitdby lustre indicates a smaller proportion of carbon ; the pas- 
sage of this lustre to the semi-metallic indicates a greater. Black- 
ness of eolour, high lustre, and slight cohesion and hardness, cha- 
racterise the coals which are rich in carbon, and in which the hy- 
drogen predominates over the oxygen. A black colour, a dull 
appearance, and a marked cohesion, with a certain degree of 
hardness, are the signs which indicate a coal less rich in carbon, 
in which the oxygen predominates in a high degree over the hy- 
drogen. When the colour becomes a, dark brown, it implies 
that the proportion of hydrogen has increased with relation to 
the oxygen. If, while tbe black becomes less intense, the coal 
presents a duller aspect and an inferior degree of hardness, its 
coheaon remaining the same, it is because the combustible still 
contains less carbon, at the same time that the oxygen predo^ 
minates over the hydrogen. 

If it be wished, according to what has been stated, to deter- 
mine predsely the nature of a coal, it appears sufficient to point 
out whether or not the mass is homogeneous, and what are its 
characters with respect to colour, lustre, cohesion, and hardness. 
Should it be required, the carbonisation will make known the 
quantity and appearance of the residuum in charcoal ; it will thus 
com|dete the disclosure of the composition of the combustible. 

With regard to the specific gravity of coals, it presents few 
means of characterising them, not only on account of acciden- 
tal mixtures, but on account of all the variable circumstances 
whieh may have accompanied their formaticHi. In reality, coals 
which are very rich in carbon commonly have a great specific 
gravity, but this is only in the case where the oxygen predo- 
dominates over the hydrogen. If the proportion of the latter ' 
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increases, then the coals which are very rich in carbon <Aen 
present a much less specific gravity than the com&ustiUes in 
which the proportion of carbon is small. It may be admitted 
as a general rule, that the proportion of carbon being the same, 
the mineral combustibles which have the smallest spedfic gra- 
vity, are always those in which the relation of the oxygen to 
the hydrogen is the smallest that it can be. 

M. Karsten proceeds next to an examination of glance-coal, an- 
thracite, and graphite. 

The author thinks that the combustibles known by the name 
of glance-coal, whether of Schoenfeld or of Lischwitz in Saxony, 
or of Vis^ near Liege, are nothing else than a coal which con- 
tains a very large proportion of carbon. He is led to suppose 
that graphite and true glance-coal, that of Rhode Island, for 
example, were c^^ally substances analogous to coal ; but that, 
in these substances, the separation of the constituent parts of 
coal is so advanced, that, at the present day, they have almost 
all attained the state of pure carbon. From the experiments 
which M. Earsten has made with reference to this subject, he 
concludes, that native graphite is erroneously conindered as a 
carburet of iron, and that this substance should not be cos^ 
founded with the graphite which is artificially obtamed in fur« 
naces. This latter substance, says the author, comes much 
nearer to glance-coal in its lustre, its hardness, and its rei^stance 
to combustion, than to native graphite. The two kinds of gra- 
phite have only perhaps been confounded together, because 
they both have the propaty of staining the fingers. Perhaps 
the graf^ite of high furnaces, from the strength of its lustre, 
and the difficulty of its combustion, presents a transition from 
glance-cool and native graphite to diamond. 

Accordmg to the author'^s researches, the native graphite of 
Borrowdale in England contains at the most 15 per c^t of 
foreign parts, which consist of silica, alumina, oxide of iron, 
oxide of manganese, magnesia, and oxide of titanium, with a 
trace of chrome and lime ; but the proportion of oxide of iron 
in the ashes it contmns never rises above 2.75 per cent. Thus, in 
100 parts of graphite, there would be at the most 1.9 per cent, 
of metallic iron ; whereas this substance is commonly regarded 
as composed of 95 parts of carbon, and 5 of iron. 
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Native graphite is not thcarefore a carburet, according to M. 
Karsten ; it^is a carbon, the pureness of which is altered by an ac<« 
ddental mixture of mineral matters which contain iron. The au- 
thor concludes from this^ that the difi^enoes which exist between 
native graphite, glance-coal, diamond, and artificial graphite, 
must not henceforth be attempted to be explained by the pro- 
portion of iron which is observed in the first and last of these 
substances. Let us rather avow, he adds, that our knowledge 
is not yet sufficient to enable us to unveil the cause of the diffe- 
rences in the phenomena which these substances present with 
respect to light, and their other physicd properties. 
To be concluded in our next Number, 



Observations on the Cow-tree of the Caraccas ; and on the CvL 
ture of the Nutmeg-tree. In a Letter from Mr David Lock- 
hart, Curator of the Botanical Garden in Trinidad to Ayl- 
MER BouRKE Lambert, Esq. F. R. S. V. P. L. S. &c. 

X HAVE just returned from an excursion to Caraccas, where I 
collected the juice of the Cow-tree (Palo de Vaca), and I have 
now the pleasure of sending you a phial of the milk, together 
with a few leaves, and a portion of the root of the tree. The 
Pak) de Vaca is a tree of large dimeni^ons. The one that Z 
procured the juice from, had a trunk 7 feet in diameter, and it 
was 100 feet from the root to the first branch. The milk was 
obtained by making a spiral incinon into the bark. Carauo, the 
place where I met with the tree, is about fifty miles east of La 
Guayra, and at an elevation of from 1000 to 1200 feet above 
the level of the sea. It is likewise found between Cape Codera 
and Barcelona. The milk is used by the inhabitants where- 
ever it is known. I drank a pint of it, without experiendng 
the least inconvenience. In taste and consistence, it much re- 
sembles sweet cream, and possesses an agreeable smell. I was 
so fortunate as to procure some young trees and roots of the Pah 
de VacOy which I will endeavour to increase, and, if I prove suc- 
cessful, you may expect to have a plant. I am sorry that I was 
not able to collect any specimens worth sending during my visit 
to Caraccas, my stay being limited to eight days, six of which 
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were spent in procuring the cow-tree. I however jndced up a 
few seeds, which are sown in a mixed state at St Ann^ and 
which are likely to afford something interesting. I am glad to 
hear that botany goes on prosperously in Europe. I am scHrry 
to say, that, during nine years^ re^dence in this part of the world, 
I have found very few persons who take an interest in the ad- 
vancement of science, the principal aim of the people here bdng 
to make money in every way they can. For the last e^te^i 
months, from close attendance to the garden, I have had but 
little time to devote to collecting. 

You will be happy to learn, that we have succeeded in in- 
creasing the Nutmeg-tree, both by inarching and by laying ; for 
from seed they cannot be depended upon, as they have been 
found to produce so few female trees, not more than on% in 
thirty or fifty. We have likewise ascertained, during the last 
season, that the female trees sometimes produce male flowers. 
A tree that was nused at the garden of St Vincent^s and brought 
hither, produced, in June 18^4, male flowers ; and in June 18S6 
the flowers were all female. The same tree this year shews 
abundance of fruit, which are likely to ripen. In 182S, the first 
flowers that one of our female trees produced, were all nude. 
We have now ten fine female trees in the garden, and one of 
them has at least 700 fruit on it. We have about forty more 
of the same sex, raised by inarching and layers. The climate 
and soil of this island seem congenial to the Nutmeg-tree. 

Trihidad, AprH 30, 1827- 

Note by Mr Don. 

I had an opportunity of examining attentively the leaves of 
the Palo de Vcu:a, and found them to approach very close to 
those of several South American species of Funis. The dispo- 
sition of the nerves and veins was precisely dmilar, which, to- 
gether with the insertion and consistence of the leaves them- 
selves, appear to justify the propriety of the place assigned to 
the Palo de Vaca, by M. Eunth, who has arranged it in the fa- 
mily of Urticea, under the name of Galactodendron utUe; but 
neither he nor myself have seen either the flower or fruit ; so 
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thiit as a genus, it rests on very insufficient grounds. Th^e tree, 
however, is evidently related either to Ficus or Brosimum, Tl^ 
juioe contained in the phial sent to Mr Lambert had the appearance 
of sour cream, and, notwithstanding that it had suffered material- 
ly from the long voyage, the taste was by no n^ans unpalatable* 
To prevent any misconception of the method taken to increase 
the female Nutmeg, it may be proper to remark, that, by inarch- 
ing he means inarching the branches of the female tree on theyoung 
plants produced from, seed, by which mode a certain supply of 
female trees is obtained ; whereas from seed, several years must 
elapse before the trees produce flowers, and then the result must 
be frequently disappointing ; more especially if the disproportion 
between the number of male and female trees from seed be so 
greir^as Mr Lockbart has observed. A very few male trees will 
be found sufficient for a whole plantation of females. I do not 
remember of any other instances on record of an absolute change 
of sex, than the striking ones mentioned above by Mr Lockhart, 
as occurring in the nutmeg tree. It is a fact well deserving the 
attention of physiologists. Individual plants, producing at the 
same time male and female flowers, are of common occurrence. 



Observations on the Structure and Nature ofFlustra. By R. 
E. Geant, M.D. F.R.S.E. F.L.S. M.W.S. Fellow of the 
Royal College of Physicians of Edinburgh, Prof, of Zoology 
in the University of London, &c. (Continued from p. 118.) 

JLn examining the anatomy of the other species of Flustrse 
above mentioned, more care is required than in the examination 
of the F. carbasea^ as the two plains of cells composing the 
branches of the F. Jbliacea and F. truncata require to be care- 
fully separated from each other, and the sessile species, F. tela- 
cea, F. dentata, and F. pUosa, require to be removed from the 
surface of the fuci, or other substances to which they adhere, 
in order to render them sufficiently transparent to allow their 
minute structure to be perceived through the reflecting micro- 
scope. The Fhistra Jbliacea^ Lam., like the F. carbasea^ al- 
ready described, is an inhabitant of deep water, and is very 
rarely met with in a fixed situation near the shore, or in places 
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8o that they serve also to protract the poljrpi when in a retract^ 
ed state. No projecting sfnnes of this kind aw found in 
lAxe F. carbiMeOj and they form the most obvious diaracta* 
of the F.Jbliacea, The bundles of minute sjncula pointing hori* 
zontally inwards from the margins of the cells in the F, carba$ea 
are not present, nor apparently required in this species. By the 
aid of the microscope, we perceive the same vascular appearance 
of the thin membranous covering of the oeDs as in the F. ear- 
biueay the same dark round spot in the center of those ceUs. 
which have lost their polyp, the same imperfectly formed empty 
odls along the margins of the branches, and similar rudimentary 
poljrpi in the last two or three rows of cdls at the free extremi- 
ties of the branches. 

Tlie poljrpi of the F. Joliacea are about twice as long a» 
the cells, have their body coiled up in a spiral turn, and bifur- 
cated near its lower extremity, and they have the simie attadi^ 
ment by bundles of soft loose fibres to the aperture and base ci 
the cells, as in the species already described. They have only 
fourteen tentacula, sometimes thirteen, which are very long, 
dendar, and ciliated on their two lateral margins. The expand- 
ed tentacula form a bell-shi^>ed cavity, into which there is a con- 
stant current of water, produced by the incessant rajnd vibration 
of the ciKity and in the center of this cavity is the circular pro- 
minent retractile mouth of the polypus. The tentacula renuun 
in this expanded and regular form, when the poljrpi are found 
hanging dead from their cells ; and the same is observed in many 
other zoophytes, which enables us to observe their number and 
form with more ease through the microscope. The head of the 
poljrpus is small, the body comparatively strong, the continuation 
of the body below the Ufurcation very thick, conical, and taper- 
ing to its posterior termination, the globular appendix of the 
body, and its tubular cervix, are smaller than in the F. carbasea^ 
and the same opaque matter is found in the cavity of the globu- 
lar sac. A distinct and constant revolution of particles is seen 
in the whole of the tube leading from the body of the polypus 
into the round sac, as if produced by cilise placed within ; there 
is no pulsation or contraction of the part, nor can we perceive 
any fluid pasang from that cavity into the vessels so extensivefy 
ramified on the coats of the cells. A similar continued vibra- 
tory motion is seen withia the mouth ia most polypi, which i» 
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undoubtedly produced by ciliss in that mtuation ; these minute 
processes appear to be the only active oi^ns in the circulation 
of the fluids in zoophytes. The body of the polypus has the 
usual red colour, while the head and arms are nearly colourless. 
The long cylindrical and curved body of the polypus is tubular 
to its posterior termination, which is shut ; and we can sometimes 
perceive a small bolus of food moving to and fro in the conical 
part of the body below the bifurcation. The globular sac in 
this species does not appear to be connected with the formation of 
the ovum, nor with the regeneration of new polj^i in the old cells. 
The ova of this species of flustra be^n to appear early in au- 
tumn, and continue to be generated in the cells during the whole 
winter ; those of the F, carbasea make their appearance later in 
the season ; and I have elsewhere shewn, that, in other zoophytes, 
different species of the same genus vary much in their season of 
generation, though residing together on the same rock. The 
ova first make their appearance at the narrow base of the cells 
as very small, pale-red, gelatinous spheres, and the polypi of 
such cells are generally removed, and only a small round dark 
brown spot is seen in their stead, in the center of the cells. There 
is but one ovum in each cell, as in other JlustriB and cakare- 
ou^ ceUarias ; and, as it enlarges in size, it advances higher in 
the cell, till, in its mature state, it occupies the broad upper part 
of the cell. When the mature ovum is found at the summit of 
the cell, we observe a distinct wide helmet-shaped capsule sur- 
rounding it, and separating it from the cavity of the cell. By 
examining the ovum within this capsule, with the microscope, 
we perceive its cilise in rapid moticui ; and I have frequentiy ob- 
served the ovum, in this situation, contract itself in different di- 
rections, shrink back in its capsule, and exhibit other signs of 
irritability before its final escape. The helmet-shaped capsule 
of the ovum is open at the top, and connected with the aperture 
of the cell, so that the ovum readily escapes, by contracting its 
body and moving its cilise. On escaping from the cell, the ovum 
glides to and fro by the action of its dlise, and, after fixing, it 
is converted into a angle complete cell, from which new cells 
shoot forward. Polypi make their appearance in shut sacs, at 
tile bottom of the new cells, when they are sufScientiy formed to 
protect them. When the ovum has escaped from the cell, the 
dark round spot in the center of the cell enlarges, and a new po. 
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lypus thoolB oat htm that pdint, my that, at tUs aeaioii, we ob* 
Mffttt young polypi, in every ntuation, on the branches, the 
whole of the dd odl* are thus never found entirely deserted, the 
Mttbee^ may repoitedly produce ora and polypi, ahdtfiewfaofe 
feoopbyte retain kg energy for ^several seaaons. 

Actmfn% €f an Jur&ra BoreaHs, observed at tidSnbwrgh 16A 
Jmtuorff 18S7 ; twM some partkniars ofwmc^Ur^ tif 6 pre^ 
ceding year. With a Phte. By D. Blackadeb, Eiq. 
CiMnHtnieated by tfie Aii^r. 

xVbOUT 9 oVdock, p. If., evening fine, ImlUant moondiine^ 
a^beautiful white, cqiaque, drapery of doud, extending horn Aie 
lemth to within about IS"" of die NW. horiaoto. The wind had 
lor tome days been boisterous and TariaUe, and had veered, in 
the morning, from NW. to NE. ; bot die air was now caim and 
Ivrcne. In the course of a few mimites the doudy tissue had 
entirely disappeared, and a briHiaBt atirorm was exMlnted, in 
nqf^d change of feature, and distiilguidbed by tmusual proniiHty. 
Horismital cloudy Vapoiirs, ef great teniuty, repeatedly amom- 
panied its more briUiant evokitions, seeming to support its 
oohmms ; appefloring and vamshing widi the more vivid covus- 
eatfans. Thereafter, the aurora became extended, to right and 
left, ftrmiBg the segment of a targe drde, althou^ not exeeed*- 
ing in altitude more than 15% and, at either cixtremtty, vlEUiisb- 
mg, hke tiie higher strata of clouds, in the blue eiipanse. Tfab 
ahfchmay be tonoeiv^ of by means ctf the sketdi, PktelV. No.l;; 
lAiereof the lahdseape includes an an^e of about QO^, having 
its centre ifa the magnetic meridian; near to whidi a pi i u c ip a i 
lAar is seen, at that' hour. The lower ei%e of dib arch was al- 
ways above that star. Subsequentiiy, a second arch was forkned 
m fkont thereof. 

On the t^t extremity, the aidi alwi^s presented a broken 
or tntertupt^ line^ with recurrence of separate mtfisa of liiiAi- 
iliMfts spears, of a brUliant bluish-white lustre ; a gdden tint, and 
burnished hastrie, distinguished the continuous areht>f tile cen- 
tral pcrtion, which, towards die left, i>ecame ec^pery. Tlk 
second, cnr front line, was lixicommoiily dSMinct, a^ much 
nearer than the oHe first ft!)rmed. Other figures, afterwdtrdi 
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£of m^, w^re stil} lower^ and neiffer to the obgenrer. A powers 
ful beam, from one of these more advanced figures, traversed 
the arch, add f<mned a marked contrast, in point c^ intensity, 
at the point of bisection. The circular, on: crescent-shaped 
%ures, in which the qpears of light were often arranged, occu- 
pied planes, sometimes inclined to the right, which evidently 
traversed the line of vidon; their nearest, and always broadeir, 
naargin, being iqqpiHrently dqiressed a number of degrees below 
it ; oAerwise, that broads and brighter margin must have 
covered the farther half ; uidess, indeed, the nearest were the 
more devated ; which, however, could not be the case, unless by 
great ocular deeepticm. Had they occupied the same plane, the 
laws oi perspective would Imve placed them in the revarse, in 
fx)int of apparent elevation. See sketdi, Plate IV. No. % 

In general, the prindpal arch was never obliterated durii^ 
the greater pert of aH hour; and although, at first view, it 
seemed to be composed of a stratum of continuous brilliant light ; 
y^^ upon subeequant observation, small pcnlions were projected 
beycmd the common line, with encroachments, also, on the info- 
rm margin. At times, tins became nK»re ai^[>arent, with re^en- 
terinig angles. Suddaily a great pcurtion ol the arch would break 
up, formii^ dreular and curved figures, the bases of immense 
tubular fasciculi, which soon vanished, instantaneously; to be 
again reconstructed, and to undergo new transformations. 

About 10 p. M. the whole disappeared ; the arch having pr&- 
vioiiUdy reoecupied the original positioni above the star ; and it 
nevier retreated farther towards NW. Nor was it followed with 
any himitious appearance, gradui^ly retreating below the hori- 
xmi j in thut directicH[i, with decreasing brightness ; which is com- 
monly the case. At this period, a few scattered doudi^ prp- 
ceediBg mjHdly from SW., had already crossed the magnetic 
loeridian, near the horizon, although the south wind had not 
yet been perceived at the surface of the earth. Next day it stood 
in thai quiuter, briag^ a great body of the turgid cloud, pe- 
cui^ly dense, compacted, and low ; and the former tempestuous 
weiUier again ensued. 

It may here be remarked, that, on the 16th, the stormy wea^. 
ther had been much Mi <m the coast of Ayrshire, proceeding 
fircmx NW., followed wkh a severe storm of thunder and light- 
ning* 
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The following remarks seem necessary to illustrate this re« 
markable aurora. 

1. The streams, or spears of light, were uniformly jnojected 
downwards, from an immense elevation ; in this particular bear- 
ing a resemblance to the usual appearance of the larger shoot* 
ing-stars, or those nearest the observer. The colour of their 
fight is also similar, and they coincide ia being most brilliant at 
the expanded or lower portion ; where, in each, the rapidity cS 
projection, emulating the glance of thought, seems to be arrested 
in the act of dissolution, when they gr^ually disappear. The 
shpoting-stars are the more evanescent, and friequently more 
brjjliant. The shape of the diminishing swells, exhibited at the 
peribd^^issipation, indicate that this meteor is of the s[Jiax»- 
dal form. On some occasions, also, their exit takes place beyond 
the verge of the horizon, or is concealed by the vapours inter- 
posed in that direction. The expiring blaze is by tbese means 
concealed ; but the course of the meteor appears much more ex- 
tended, in proportion to the distance oi that course frcnm the 
zenith. 

2. The difference in the colour and intensity of the l^ht of 
this aurora, from right to left, bore a resemblance to that of 
the moon, when near the horizon, compared- with her light at a 
greater elevation. The cause may be found in the incipient 
change, on the lower atmosphere, which had commenced on 
the south or south-west, with the wind from that quarter. 

8. A luminous undulation seemed to traverse, by fits, difie- 
rent portions of the lengthened congeries of luminous forms, 
which, less or more developed, appear to constitute the grand 
arch. For some time this undulation was uniformly from right 
to left. Towards the close it occurred repeatedly in the con- 
trary direction. A very short observation was sufficient to sa- 
tisfy me that no undulation takes place. It is merely the effect 
of a strong light behind the line under view, and concealed 
thereby, — ^passing to and fro, to right or left, it successively im- 
parts an increased luminosity, of different intensities, which, be- 
ing transmitted in succession, through the various and varying 
forms of the front line, produces an appearance of undulation. 
The posterior light may easily be detected, pas^ng the less per- 
fect portions of the front line ; for here the expression of an un- 
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dulation disappears, and the play of the remote streams of Ught 
is brought directly to the eye. 

The resemblance of an immense vibrating curtain was readily 
suggested by the form of the front line of the arch, when, most 
irregular, and particularly when the posterior lights, in frequent 
motion, comUned their efforts with the various flitting motions 
of the front. But I do not apprehend any lateral motion of 
these luminous rays. I conceive that what appears to be mo- 
tion, is merely an effect of the vertical projection of circular 
screens in lateral succession ; the deception being aided by the 
great rapidity, and the distance and indistinctness of the opera- 
tions. It seems quite possible that the front-swells of the prin- 
cipal or chiefly stationary arch, concealed similar curtained ex- 
tensions on the same plane. As a counterpart, the second arch 
becoming broader and brighter than the first, covered a great 
portion of it lon^tudinally, and conceded the star. Thereafter 
the succesnon of advanced lights, already described, reappeared 
in front <^ the western half. 

4. As the aurora borealis and the shooting star stand connected 
with changeable weather, or, at least, with extensive transposi- 
tion of masses, or strata of the atmosphere ; and, as the aurora 
has, by continued observation, been connected widi a change of 
current, in the region of the lower clouds, often extending to 
the earth, whereby the south-west or equatorial currents dis- 
place those from the north-east, without disturbance of the strata 
occupying more serene altitudes ; it would seem very possible 
that the different states of electricity in the contiguous strata, 
might dispose to equalization, in the form of the aurora, or^ 
under other circumstances of transposition of strata, in that of 
the shooting-star. 

5. After the aurora oi the 16th had disappeared, a thin re- 
ticulated cloudy tissue could be discerned, of seemingly great 
elevation. But the actual height of the higher tiers of clouds, 
viewed by moon-light, is not easily estimated. The splendour 
and peculiar light of this aurora, opposed to a brilliant moon, 
afforded no point of comparison whereby to estimate its eleva- 
tion, although it appeared most provokingly near. For the na- 
ture of its light seemed quite distinct from that of any of the 
heavenly bodies ; and what it wanted of intensity, seemed to 
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be 8ii{q[^ed by proximity, dthough defective in point of ra^ 
diance. But its position relatively to the star^ and the relation 
of its ^Ltremities to the earth, comUned with its ^qpparent length, 
may possibly afford same crit^a. Its nebulous, evanescent ac^ 
oompaniments, were too circumscribed to offer any certain data. 
Tbey may have been thin douds, illuminated by the aurora, 
whiob deems to be corroborated by the feet, that only the most 
sotttb^ly and lowest portions were accompanied with them, and 
this only under th&r lower extremities. Their forms seemed to 
bear rektbn to the positicm and intensity of the lights^ in the 
idsNsenee of which they would have been invisible. 

At whatever altitude the aurora makes its appearance, it in 
general gradually retires ija the direction of north-west, until it 
descends bebw the horizon, which is commonly jE^coomplished 
by 11 p. M. In {»x^p(»tion as the hc^izontal distance is increas* 
ed, the iotlgitudiniU exteiit of the metew is ccmtracted. In the 
Aix^ Regions, when the aurora presents a continuous arch, it 
is a small segment, in this particular resembling the arch de- 
icribed by the douds c^ that Pefpaa, which, in the wint^at 
least, is oomparatively low, and the aurcMra also is perceptibly loi^ 
in pnportion,-^whidi circumstances combine in producmg an 
appeanmee of radiation, with divergent rays. 

The fiongular and very striking aurora noticed on a foraoer 
occasion, as obcurring here, in March 18^, was not without 
paralld. I have since learned that Professor Hallstrom of Abo, 
bad dbserved «milar blade ts^js. The sketch S. of Plate IV. 
may assist to form an idea of it. Aild it may be p^mitted to 
account fer their appearance on pos^ble prmciple& Thuff ^ 
strAtctm of douds oft^ formed immediately above that which, 
on that occasion, was interposed as a dark screen betwixt the eye 
and the lower portitm of the northern regions of the heaveni^ is 
9«ry>feitiie of detached tur^ elouds, whieh seldom move with 
ivpidity. Over that screen of continuous i^uds, the aumra 
light- was brilliant, pvoeeeding from a quarter depressed bdow 
its margin, and illunHinating its superior e(%e; all bdow, widi 
the faitervening landscape, bemg involved in pitchy darkBesSi 
Siffpfi^se afew of these detad^ masses of cloud to be extended, 
ftom right to left, at jrarious distwices behmd the scMen, it is 
o^rtaih that the Ught beyond tliem would {Mroject tbefl: shadows 
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iti a pynmidid form, piacmded the light were snfldeiltljr hratd 
Had extensile ; Und that these riiadDwB would appear 6a the 
verge oif the screen of dark cloud, provided that it, the detached 
clouds, and the aurora lights, were upon the same pkme, «id 
iirithin certain distances of each oth^r. It remaihs to account for 
the irr^ular and Ainietinies huddling motion of the dark raj^ 
at times stationary. But this exactly colrrespotids to the lights 
proceeding (rom an aurora in ftiU jAmy ; and particularly it cor- 
Miponds with whiU; has been termed a luminous undulation tn 
^tended lines of aumra. 

That aurora Was a^toomipanied with a luminous arch al great 
apparoit altitude passing through the zenith, stationary nearly 
two hours, and gmdually disappearing with this auroitt. It had 
none of that ^ulgence which the aurora often exhiUts; but a 
adft whiteness, resembling the appearance of some kinds of doud, 
a feature dommon to similar arches. ^Towards the close, it ap* 
peBfed to be broken into fesckuli, whii^ traTersed it at a6ute 
Mgles, «id which were not stroa^ly defined. Simifaar arthes 
httP^ be^ observed iti different [^aees, at the same instabt, ap*. 
pearing in the aenith ef each, abd apparendy much more eb^ 
vatiMl than the more fixed pmtions of any auhva. Am they to 
he viewed as the reflexion of tbe light of those aurolfas widi 
'vMch they are lKx»mpanied, prooeieding Ihim a thifei stratum of 
doudytiMUeP 



Overland Arctic Eafped^hn. 

W £ bate learned^ with much satisfaction, that di^atcbes 
have reached his Majesty^s gov^nmeut firom Captain Fnmldiii, 
announai^ the Hafe return of the ^cpedition, commanded by 
that abk and enteiprisiBg officer^ to the winter quarters at Bear 
Lake, after exf^oring the eoast of the Arctic Sea to the extent 
of thirty-six decrees of longitude. 

The expeditioD, consisting of Captain FrankUn, Lieutenant 
Bach, Dr Riehardfion^ and Mr Kendall, with twenty4bur men, 
(<9i whom twenty w^ British, two Canadian^ isOid two fii|(}iu« 
maux), left Bear Lake towards the end of June 1826^ in four 
salall row4K}ats, and descend^ the Maekenade in oompany uttr 
til the 8d of July, when Captain Franklin detached Dr Ridiard- 
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son and Mr Kendall, with a purty, in two of the boats named 
the Dolphin and Union, to survey the coast to the eastward ; 
while he himself, with Lieutenant Bach, and the remainder of 
the expedition, directed his course to the westward. 

They reached the sea on the 7th of July ; cm the 9th they 
were stopped by a compact field of ice adhering to the ^ote^ 
and the remainder of the month was spent in pushing the boats 
through the partial openings formed in the ice. Their progress 
in this way was not only tedious and hazardous, but also extreme- 
ly laborious ; nor, from the nature of the coast, was the danger 
diminished, when, in the month of August, the ice gave way, 
and afforded them a passage. The approach to the shore was 
so difficult from the shallowness of the water, that they could 
seldom get nearer than a mile or two, even by drag^ng the boats 
through the mud ; and only once were they able to effect a land- 
ing on the main shore after pasi^g the 139th degree of longi- 
tude. On all other occa^ons they were obliged, when in need 
of repose or shelter, to have recourse to the naked, sandy, or 
gravelly reefs which skirt the coast. On these cheerless banks 
they were detained by frequent storms, and dense fogs, one of 
which lasted eight days ; — and they occasionally suffered from 
the want of fresh water, having once passed forty-eight] hours 
without that needful refreshment. Notwithstanding these fcH:- 
midable obstacles^ such was the zeal and perseverance of the ad- 
venturers, that, by the 18th of August, they attained nearly the 
150th degree of lon^tude, after having been carried by the 
trending of the coast beyond 70^ degrees of north latitude. 

They were now nearer to Icy Cape than to the Mackenzie, 
and whether Captain Franklin advanced or turned back, the 
difficulties and dangers were numerous. Since their arrival on 
the coast the party had made the utmost exertions for forty-two 
days in getting thus far ; they had reason to fear that the 
stormy weather would become more frequent as the short and 
precarious summer of that climate drew to a close, and that 
the navigation of the sea would not continue practicable for 
their small open boats above a fortnight, or at the very utmost 
for three weeks longer. The Blossom was appointed to meet 
the expedition in Behring^s Straits, and all the skill and per- 
severance of an accomplished British seaman were exerted by 
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Captain Beechy, the cominander of that vessel, to reach the 
r^idezvous; but Captain Franklin had already extended his 
voyage as far as prudence, supported by courage, could war- 
rant To have continued it beyond this period, along an un- 
known coast, in quest of a passage to the appointed place of 
meeting with Captain Beechy, would have been rashness. It 
remained therefore only to return by the outward route, of 
which the dangers were lessened by being known. By the end 
of August they reached the mouth of the Mackenzie, after having 
encountered heavy gales of wind on the passage, and arrived at 
Bear Lake <mi the 21st of September. — The inhabitants of the 
coast are numerous) and we understand that, on the voyage out, 
the boats having grounded on a shoal, upwards of ^0 Esqui- 
maux, arming themselves with large knives, rushed into the wa- 
ter, attempted to carry off the stores, and even threatened to de- 
stroy the whole party. The cool bravery evinced by the expedi- 
tion, deterred them from putting their threat into execution, and 
the judicious measures of the commanding officer, ably seconded 
by the courage and conduct of Mr Bach and the boats^ crews, 
ultimately rescued every thing of importance from the hands of 
these freebooters, without any personal injury having been sus- 
tained on either ade. Other meditated attacks, both of Esqui- 
maux and Mountain Indians, were frustrated with equal good 
fortune. Previous to the return of the expedition, however, 
the Esquimaux were drawing towards the mouth of the Mac- 
kenzie, with the view of assembling a large force there ; and had 
it been detained by the weather, or any other accident, above 
two days longer on the coast, it could scarcely have escaped 
without a conflict. 

The eastern detachment under Dr Richardson and Mr 
Kendall succeeded in surveying the coast between the Macken- 
zie and the Coppermine, having, in the prosecution of their 
voyage, doubled Cape Bathurst in lat. W ST N, long. 126° 62' 
W, and entered George the Fourth's Coronation Gulf, by a 
strait, which led them nearly two d^rees of longitude to the 
eastward of the Coppermine. They quitted their boats near the 
mouth of that river, and, by travelling overland, reached the es- 
tabfishment at Bear Lake on the 1st of September. 

Much credit is due to Captain Franklin for the judicious 
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amngemeDts that enabled him to complete with safety dns 
extenstye surrey cS the Arctic coast. Only d&vea degrees of U»- 
gkade remi^ unknown to the westward of the Macken- 
^^ and the diecoreries of Captain Barry interlink with those 
gX Captain FrankUn to the eastward, so that the complete^ 
Imowkdge ei the North-west Passage has beeq nearly attained. 
This hasbeen an object of British enterprise for three centuries, 
and the discoveries that Have been made by expediticxis eqmp. 
ped expressly f(Mr that purpose, fmm the voyage of Sebastian 
Ciabot in 1496, downwards, have not only ooiitributed to raise 
the naval fame oS England^ to the proud pre-eminence it has at- 
tmned, but have given rise in the New World to some of the 
most remarkable establishm^otts reccM'ded in the history oS num- 
kind, and produced a lasting influenee on the affairs oS the Old. 



A Tcur to ^ South ^ Frame and the Pyrenees im ike year 
18«5. By Gr. A. WalkBr AaKOTT, Esq. P. R. S. E, F. L. 8. 
M. W. S. &c. (COTtmued firon? p. 164*.) 

vjPN tlte Slst May we set off in tiie diligenoe for Baxceboa, 
and^ passing by Bdiegarde, the &<mtler town of France and 
La Jonquiere, that of Spain, ia each of whtdb we were visited 
by the eustomhoiitte officers, we ^pt at Girona. The fbvtress 
€£ Figueras lies between this and the frontier, and was io pos* 
session (tf the French army of occupation : there we had break- 
fiist, and saw lor the first time the Catatonian mode of drink* 
ing. A glass jar, shaped like an urn or a coffise-pot,^ ^, in lieu 
of sudi, a smaQ wooden barrd^ it furnished with two c^)ediiig8 : 
the one is wide, and placed where the handle usually is, oppoe- 
site to the spout, whidi is lo^g, straighl, and tapered to a &ie 
point* Through the former the Ui{uo]? is poured into the ves- 
sel; through the kUer it is poured ii^to tfie mouth. Mik^ 
more clesaliness is certaii^y shown by drinking in tU&way, than 
that all should put their B(toath to the same pot, as is dooe fie* 
que»tly in other ooun1a^& In Catalonia, one holds the jac as 
high up as he can, and, by incUnii^ it, a continuous but slmi- 
der stream reaches his mouth. The difficulty at first is as much 
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to eontinue to swallow, while the stream is constant, a» to kad 
the stream to the mouth ; but si^cient address is soon acquired. 
The next day we arrived at Barcelona. 

On- fUl the route, we took every <^p(»rtunity, whedier owing 
to bad roads, hills to ascend, or a change of horses, to get out 
ci the diUg^ace, and separate to the right and Irft, in order t» 
examine the vegetation of the country. Our principal success 
was in the woods of Granita^ snA along l^e searshore fronv 
F!nede to Barcelona. Between Las Caldas and La Oranita, 
we gathered HeUcmthemum tuberaria^ CUtu» Jlorenimtts, and 
a Euphorbia, perhaps a remarkable purplii^ variety of £. rfer^ 
mcosa. All the wastes there might be 1a*uly termed heaths ; 
for, as in Scotland, whole hills were chiefty covered with species 
of Erica ; and we observed E. scoparia and arborea amoag th^ 
number. TTie latter part of the road was int^eresting on many 
accounts : the number and size of the towns and villages on the 
coast,— the cleanness and even elegance of the dress of the pea^ 
santry, and the general aj^pearance of ease and health,^ — ^form a 
complete contrast with the universal desolation, the disgusting 
filth, and the degraded state of the inhabitants, that one meets 
in the interior. As far as regards the natural productions, the 
fine climate of the coast of Cataloma gives to them a vigour 
unknown even in the south of France. The Agave Americcma 
planted h^e along the road-sides as hedge-rows, floweiis at the 
ninth or taith year, whereas at Perpignan it flowers so very sel.^ 
dom, as to bear the appellation of ^^ the plant that flowers as 
offcen as an Englishman smiles.^ At the time we passed through 
Catabnia, the scapes of this plant were still young ; few ex^ 
ceeded twelve or fifteen feet, and the pecMcles not being deve- 
loped, they presented the appearance of gigantic shoots of as- 
paragus. In some £ftvoiiralde situations they were mudi higher, 
and resembled at a distance llie masts of ships: they frequent- 
ly, I was informed, attdn twenty-five or thirty feet, and aH 
that in the course of a week or ten days. Notwithstanding this 
rapidity of vegetation, the scape is harder than oak, biddhig 
defiance to the i^arp edges of the strong knives we used fiir 
cutting down plants. Diffident species c^ Caetm or Indian 
Fig, forming thick bushes four or six feet high, displayed their 
splendid yellow and red blossoms in the utmost pn^sion: 
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shoots, and the old plants seTyea^/uet t^ hc^ the hffiTJTl^Mt 

l^th APLifiidM^<>£^t^4tf tmIlut^ bri^tlg^ "^TTpfr tHijir fy^J^lB^ 
il^kMb^badiwirdA* Thestateof the fi^s^^^^^JMiltlk 
vmfl^ ,4@p0idaPkce 19 .put on tl^ favqurs j^ .m^ure th^^pfyJi^ 
^oitft^f 1^, The olive^ the carob tre^«,jthe,yjjae|^ fff^l^N^ 
Cffi^ fsmpf^f were ahnost always mi^. sa clcKse)^ ^^ggyjf^gjj^ |^t|^ 
VnypP^ ^^ idea, that, if any on^ ci them .^<^ed,^j|^)fd ^j^ 
^UTA, j^ wfis owing to the str^igth of veget^iti|pxi a]on^<^ . krvMA 

:TJie c^jr after our arrival (the 2d June) wa& ^i^f^J^' 
Sifcb peasgnts as ware in town were all q^lj 
most of the men wore the red Cataloniaxi bopnet. In j 
ing^ we took our places to see the procession. ^^Srl believe 
was nearly the same as in Italy, there is no ocxsasion. jf9;^^ 
des^be it in detail. I shall merely remark, that the $r^t . 
ipade their appearance amidst the thunder of the artillery^ ^^S 
twp enormous puppets, representing a giant and giante^ ^BPV^ 
tw^ve or fifteen feet high, supported^ of course, on tha sn^K 
ders. of men concealed within their dress : behind them c^e it 
ipan on an ass, beating a kettle-drum, and then a l^afi||^pf ,mv 
litary music. This scene was intended to represent tiie^f[i^^ 
of the pagans before the true religion. It was^ however JJun- 
h^pily executed, as the two figures were in no haste, but^evei^ 
now and then stopped, and danced for about a minute to the^iu^ 
of the music. Nor do the Barcelona ladies think tht^ the^^ijajrans. 
are a bad sort of people, as the giantess gives out the fasp^n 
for the female dress for the ensuing twelvemonth. The streets 
were hned by the mihtary, who, as well as the multitude present, 
fell on their knees, when the canc^y containing the last s^inb^ 
tjiat oi the bodjr and blood of our Saviour^ mad^ its ^jbp^- 
apce. This had certainly a fine effect, ai^d a great sho^ir p£ d^ 
vot|on ; but the charm was speedily broken. ^ Scar^^ ^%ab& 
symbol past, when all order and regularity^ ^^e epded: thi^y 1^4 
seen all they wished,— ccmfusion was the ^prd^r of ^le^^^OTv—/ 
every one jostled his neighbour, and endeavoured to reach nis 
home as quickly as possible. Flowers of the Spanish broom, 
or SpwrtiUm Juncetim, were scattered irom ^le'wii^^dows on the 
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iMmJb boMtdiy diifn^ the whole cS the procetaiim, the ntM- 
mg of iiriiidi I did tiot %dl asoertam. 

We waabmtA four days at Bai^cdona, during whidi we iBide 
two Acrt botamcal excuraons. The <Nie around Mont Jouy 
WW Tcrj mioceflsful. We met with LoH$s ormikopodicid$$ and 
tfriniia, Jirac^Rs canceUaiOy Stachgfs hirk^ Hetia nihe w mm irt^ 
vipe9^ and aome otl^rs. The Carob tree {CeraUmia dili^m}^ 
which at MontpeOi^ is almost a greai-house plants grows here 
to an eKxrmous size : it was now in fruit. On Mont Jouy iU 
wdtf I observed seyaral curious lizards, particukrly the Gecko 
fiuekularii: this animal is supposed, with some reascHi, to be what 
tt translated «' Spider"" in the Old Testament (Pror. xxx. S8.) ; 
aod it is somewhat worthy of remark, that its Italian name 
Tmrmdalaf is that also oi the large poisonous spider. 

Our second exeurrion was of less consequence : we merdy 
tnyarsed the cultivated git)unds towards Sarria. We, however, 
obaerved Cyperus rotunduSy Lactuca tenerrima, and AnihgtUt 
UiraphyUiSj in tolerable abundance. All the fields of beans 
round Barcelona, and I believe I may say the same in general 
terms of Catalonia, were infested with the Orobcmche pruinosa*, 
Lapeyr. A yellow species also grows on them, but more spa- 
ringly , and appears to be a mere variety of the other. Sehismus 
marginatus grew plentifully on the ramparts of the town. 

The limits we were obliged to place to our residence in this 
part, of the country, prevented us from visiting Mont Serrat. 
This mountain, however curious on many accounts, ought to 
be examined by every botanist who goes to Barcelona: three 
or fiKir days additional will suffice. From what I could kam, 
it would be no imprudent plan jnreviously to insure his life, as 
the mountain, during the Spanish troubles, has been made the 
headquarters of some bands of banditti, who know how to put 
in practice the adage, that ^^ dead men tell no tales.^ Shc^ 
one feel no inclination to go there, or have but a day or two to 
itpeetA at Barcelona, the most fMx>per jdaces fcnr botaniaaog are 
along the coast : the interic^ bemg always in cultivation, must 
be less rich in indigenous plants. 

* Is not tliifl the same with O. eren^Ua^ Forsk. ? 
JUtT— SE^TBMBXa 18S7* Z 
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3B!tfcekmii is shunted in the nildst of an ^ianihre ctillfriited 
pkin ; scarcely does there a]^iear an eleT«ti(»i' higher Aod t2»e 
wdfei My where in it, exeepting tiie fiM*t«e8B of Moat Jouy» 
wl»^ rises up Meep bn'^ skies dk)iK; to thd tow«. This ^ajd 
Isf tM>«i^ by a rang^ of bids &n ^ northy w«st and mx^ 9$ 
nlbmxt five orten miles distanoe. There are some ftk p«];dis 
^aMs withk the walk ; but the principal one is the Baaribb) 
s&ttiliEr ^ the ^uievards at Faais, and is erery evening eovoiu 
ed from sevm or bight nntil ten o'clock by b^x aad fa^e^ 
iAo come there to &^y dye edol air, after the heal of the 
dflty. The hooBes are neat, built of stone or brick, mi 
pidnted over a bi^wn smoky colour, on which is ddineal«l & 
gures 6t pec^fe, or other devices. The town is stored widi 
churches and mmasteffies ; aiHl lliere are, I believe, six colkgeSy 
and as n^fny hospitals, in one of whieh there is a cabinet of na- 
teiral history. The Ctt8totn4ioi^3e has a facade of stueco, ixi 
im)4tion of marble, atid ia a very fhie building ; but die Ex-* 
change is mudi more magnificent, the balusters and rail of th^ 
staircase being of findy poKsbed marble^ In an upper room 
was an exhibition el |«iinitings, chiefly done by the students, but 
seattdy Wbrtfi the sedng. There was here exposed a draw* 
ing of a plant diat has htmg sw^piended fitxn a wire out of a 
window for several years, without receiving May nourij^ment 
but what it receives ftom the atmosphere r it hofe the name 
of Amtdia o&risiHcola. 

Barbelbiia possesses a small botanical gaf^i, to whidi is at-' 
tached a professorshipy occupied at present 1^ Dr BaM (iifter' 
whom Lagasda has named his genus J&aAia), an able physidan, 
^Btd newly retiAmed to BatcelcMa, after three years of perseeutioo 
that he heA sufiered under the <fififerettt governments thnt have 
fllitoce^ed each other in S^ain. Having be^ the first to ifeclare 
that the disease that made here such ravages in 18S2 was the 
f^SHoW fbver, he drew upon himself the »muty of die otercbaiit» 
df every class, who saw that their projeefs were to be injund 
by the measures taken to {»event conti^ion. Accused of ser« 
vility under the constitutional regime, and of Ubersliffln under die 
presait go vemment, he was obl%ed to conceal himsdf for along 
time among the moimtains in the interior ; and it was but latdiy 
he obtained permission to return to Barcd[<xia, to recommence hb 
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prafeildioii. The garden, whkh has neither enjoyed the acN^au- 
tagcBOf a zeak)asb0Uuiist norc^agfantof nuxoeytod^frayihe 
expenc^^ has been almdert allowed to go to wreck dttiin^ the pc^ 
MKieiddidsenskyns; the wages even of the gardenernot ha vh^hiMt 
pflkt filr t9ro of dm^ee years. Scarcely does there remain five hani 
tb^ species; hot aikiong these ai^ the Schinus moUe, Vaxr&t^ 
ilMfbiia, Ccesalpima eappcm^ Acacia tongifblia and horrida^ Phgr 
eMe imetUia^ and some other species cultitated in our hot-houiQei, 
aeatcidy dbove the rank of shrubs, btit which here in the op^ 
air attained a considerable miignitude *. We saw }iei« th^ 
AmaUa aUrisincola : it has hung out of the window, we were 
informed^ for fifteen or twenty years, and still bears its flowers 
every summer. We advised Dr Bahi to put it in earth for a 
season^ as by that means it would become much sttDDger^ and 

* In this garden We met with MsRattihemum crote%im of Dunal and Lagaft^ 
ca. As this species is much confused with H. gJauoum, perhaps the following 
obeervatioiis, made, in December 1825, with Professor Be CandoUe's pefbis. 
slon, on his herbarium, may be of use. 1. In this herbarium there is a spe- 
cimen of H. fflaucum from Lagasca, with the note '* Cistus glaucus^ Cav. Ic 3, 
t. 2B1, absque dublo, collatum cum specimine original!," presented to M. Dd- 
cimdoUe in 1819 : This specimen has the calyx alnvost woolly ; the hairs ire 
wMte^ and not veiy rigid, imd «re distributed almost entirely on the som€h 
what prominent nerves : this was recognised by Dunal as his var. ce.-*2. The 
Tar. /}. of Dunal differs solely by the hairs on the nerves of the calyx being 
very rigid, or rather hispid. In both these varieties the leaves are well de- 
scribed in the ^ f'rodromus.** — 8. Hi erodfumy Best Two specimens of this 
^Bst in Professor De Candcdle's herbarium, both given by Desfentaines, aA4 
thdie shew that the figure in the " Flora Atlantica^ is by no means correct. 
The calyx is in reality furnished with long hispid hairs on the very promi<» 
neiit nerves; moreover, the whole calyx and the hairs are of a br6wnidi-yel- 
16w colour: the upper leAves are btoadly lanceolate^ and somewhat acute t 
the fhAt is pubescent, as in HI gkmeunu The J?, erootfum, DesE I ihiVKfyxt 
cennder a mere variety of JET. j^anjuumy Cay. As a variety, however, it \h dis- 
tinguished firom the two mentioned by Dunal, by the colour of the calyx and 
tlie hairs of it, as well as by the yellowish hue of the whole plant, and the 
cfoceoiis petals^— ^. H» orocetm, Dun. in Be CandoUe^s Prodromus, is tmothef 
qftestion; Though pretty well represented by the figure in the ^ fUm, At* 
lottttoi," it neither jigifees Untit the abofve mentiotted specimen given by De)i^ 
foniaine^ of his J7. eroceum^ nor with his description. The calyx is, as Dunal 
describes it, hoary and pubescent, but not hispid : it, is the H. croceum given 
by Lagasca to De Candolle, aiid is apparently, from the locaUti^ attached^ 
extremely common in the South of Spain^ The specimens we gathered Ift Ui« 
garden of Barcelona had the petals yellow, and not of a saflfron colour, aSw the 
name imports. 

x2 
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mAtJ^MHog M di^ foot; but^iru deUdiiRedikti^bidd 
4iuppoti the •qMafe Bame he had ccfttfened on ^ - l%^kp^»m» 
M'hi^.uTUimdfia Irom South Amenea: the Ibw^cs^awUue, 
^pd it ikftfdbttbly a described spmes. No dioMte w^fion^ 
tbrvdoft faiiltfay, aadtnore e<{uat than thatof Berodow^ tbn^ip 
weU^adapted Inr .the netitabiidimentcf abotank gaidm otto^gtaifl 
^Bcde^tf tfai9 giMPerfiiaent of Aat anfortimate aiuit^gradieAcaMit. 
Itiy unth'tf of a nature to permit a distinguished botwisH «ei ador- 
^JBe^thereihiB teiknte, ot had sufficient Ubehdicy to g^'vethipmthe 
Jiecenavy fvoids lor such a purpeiie. ' i . r v-.mp 

(To be continued.) ' "' ^^ i^"^^ 

Ort the Theory ofihe Diurnal Variation of iAe Needtk}' ^ fej?^. 
H. Christie, Esq. F. R. S.* '^^^'^ 

jMLe CHKtstlE hatdng been led to doitbt the i^dky \*l!fe 
moving easterly Tariatioii adopted by Canton, bnt, at tWkif)fe 
time, ha^dhg obserred that the changes in directioh and i^tle^- 
^y appear always to have reference to the position of ^6^isf^, 
"With 'iifeg^d to the foagnetic ineiidian, i^w led to cbnn^ fit^ 
^^^nomeiia with Professor Seebeck's dlscoveiy of thertho-fttt^- 
)!^tnm, and Professor Cumming'^s subsequent experimeiits;'sM 
%o refbr the phenomena of diurnal variation to the effect of flttf- 
^Srt heating, modified, perhaps, by diat of rotation, and by*fJJk 
tOM ttfltience in the sutfs rays. ^ ' t., > viop ^ 

^^ In support of this opinicMi, Tie cites passages from p«ipliS^!ty 
ftrifessor Cunnniitg and Dr Trail, who appear to hiVi^'fe^te 
impressed with a similar idea. But in place of lookii^W ^ 
Mmy iiVBltk 6{ lilAeh the earths mttdtie coi^t^ aa^'^i ^l^^ta 
^f tb^ dbermo-magnetic apparatus which this doctiiile l>»[|ui^,l!tje 
^dt}io^ !Fegards theih sIb rather consisting; of the atnk)SpUeFe/«bd 
Ai wAttktdi ^ land and water n^th which it i^^itf ^c^ttitfi^ 
'^^^im^MJiil^elfe i^iiMoBa^g^ he remarks,^ hbh^'Bitherf^l^ 
^bkfti^^^bseiHred ii^ ine«alli6 c6!»flbinali<^s ; hM ^WiaAf^^^^^ 
merely to the small scale on which our ej^)^rfttieitts^«r6^ci9ft- 

^' ^ »j*ije g^y^ jg a brief account of an interesting metnob: r^lat^j*iimre 
tfttfRoyfcl'SOdetyrfLotidbii. ' 71 >ft^t'?^ O" r: ■ 
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(;{' Sfar put t<i tiie^st of eaqperiment whetber them<M»riigiMAtw' 

^eo^d[<beiexGiled when the sUrfeoeb -of two isetalsy intte^mf 

,toii^hti^^«t <Mi( pcfint, wereili s^metiml (xmlfictMhl^tt^ht>iit, 

s^ierautlxir Sxatiemfi^ed A^ooBapound mgof^bisniulh and tefi- 

(pen^ theoopjtotHltwaiiQbi:; cmd he &und> thttt^ to, wbate^errjiwiifit 

tea^iWMk fq^^A^iQ^l* magncftk; {xywerB were d^ekped ; a.iie^cltfae- 

4ng>afeite€bdi£bi»atly acccmling to the diUTecei^ pdiitfoofedn 

uriikk the ring ^«a iphieed with eegand to tit ■ Ait^ afaqvs^tif 

^orycnxs fjfom this first experiii)ii»:ity theaudii^i^tiixKddhe». 

. quiry with an apparatus consii^g of a flat liiig .dEL cppper^'im. 

ving its inner drcumfierctnpes grooved and united firmly, by sol- 

deriog and fusion, to a plate of bismuth, cast within it ; the 

whole f[»ming a circular plate, twelve inches in diameter, weigh- 

|pg^l9 oimces Trey, which was made to revolve ia H^,;?.^ 

plane. * , . . j 

Heat was applied by a lamp to a given point in the circum- 
lerencQ :Qft|Us pl^5 and a ddicatdy suspaided needle fJN^7 
l^^utrt^fd? was placed n^ar it, and the deviations obs^^r^^lfi 
^rpo^l^ns of the heated point, which was made to ^vc^yeK^he 
lapEiplieiDg withdrawn^ ^faese experiments led him t<? ccHSNplu^ 
^i^at the ^ect of so heajtii^ a portion of the circumferenit^i^ If^ 
to ^re^te a temporary polarity in the plate, the law of whichi% 
>^^^ns. He then details a set of experiments^ by whi^ jlj^ 
^|i[^-4^Qvinced, that a uniformjity of action obtained to^whi^v^' 
part of the circumference the heat was applied. He next insti^ifj^ 
a series of observations for determining the laws which g^vei^ 
jljbe^ lioagnetic phenomena, resulting from the application of heat 
^,.abpve described ; the results of which are stated in |he*|fofqp 

iq?t*leS. v;^.,y, 

*r Four pedes appear to be produced, two north and two souA, 

j^ two north both lying in one semicircle, and the south in tjie 

;9^er» but not in alternate quadrants, and all of th^n lying 

f^ifi^sic nearer to the oaiter than the line of junction of: the lifD 

. jQ^t^l^ Xbe experunents were pursued in a variety of pofsj^lt^ 

^^^]^Si^Ynt)^ reqiect to the meridian and hori;uin^ aodn^^^ 

ft.^jn^^geflii9»l^uit, ,:>:ji7i 

From these experiments the author concludes, that unifiaiiiiiity 

o^Uinctk>npfth^^ 

is no oDstacle to the'developement of tr^i^t .pp^^jrity^^ irSt^^ 
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giur£dg theearib asdiUi^mosf^iereassqchacomlMmlioi), %iid 
lumUng our views to tbe intertropical zone alooe, we should liave 
two magnetic poles produced on tbe northern, and two da tbe 
WMithem ^des of the Equ^x>r, the poles of of^o^te neme^beia^ 
£axnetrically oppodte to each other. 

To apply this to the earth, it is necessary to know the tima» 
of greatest heat in the twenty-four hours : this may be assumed 
a| three o'doc^k in the iiftemoon. The ajqparalus Used by tbe 
author not affordii^, when ac^usted to the latitude of the place> 
sufficient magnetic power to render the effects distinct, he sub- 
stituted for it artificial imitation, consisting of two magnets, six 
indies long, so placed with respect to a revolving axis paralld.ta 
the axis of the earth, as to'imitate the position of the poles ph>-^ 
duced by thermo-magnetian in his plate, and making the appa- 
ratus revolve round this axis, he noticed the deviations produced 
theJreby on a compass, placed horizontally over it These de- 
viations he then compares at length, with those actually observed^^ 
Istf by Lieutenant Hood, in 1821, at Fort Enterprise, liit.*6** 
88' N. ; 2%, by Canton, in London, in 1769 ; 3di^, hy I^u- 
tenant Foster, at Fort Bowen, in 1825 ; 4^A^, by Colonel Beau* 
foy, on Bushy Heath, in 1820. The resultf of this onnpfHi. 
son are, on the whole, generally such as to indicate a conformity 
between the hypothesis and fact, with the exception of some de- 
viations from the exact times 'of maximum and minimum varia- 
tion, which could not but be expected. 

The author then considers the manner in which th^ distribu- 
tion, of land and sea over the globe modifies the point of greatest 
heat, and, in consequence, the place of the diurnal poles. He 
next observes, that, at the commencement of the experiments, he 
had no idea of being able to reduce the deviations of the needle 
to so simple a Jaw as that resulting from a polarity, in a parti- 
cular direction, communicated to the plate ; but that he ccmip- 
dered it of the greatest consequence to ascertain whether the de- 
viations on the outer edge of his plate had the same general cba- 
riicter with those within, at the time of junction of the metals ; 
since these situations of the needle would corres^nd to great 
elevations in the atmoi^ere, and points near the earth'^s .-surface 
respectively, the character of the deviations turns out to be the 
same in both cases, so that, in this respect^ the h3rpothesis^ so far 
as is known, agrees with observation. 
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One general riflfect of scHoe e^ppriweota, vUb « bi^pw oc^ifMa: 
•riiell filled with bismuth, affiirded a strikiag correspondence nath^ 
nature. The whole equator being heated, and one part inbre 
than the rest, he uniformly found that the elevated pole b?ing. 
towards the north, the north end of tl^ needle deviajt^d whea- 
the place of heat was on the meridian above the hori^n, and - 
south wlien below, which is precisely the character of the diur- 
nal variation in north latitudes. 



o. 



Jccount of Mr Crawford^s Missian to Ava, 



'(IB friend, and former pupl, the distinguished author of 
the History of the Indian Archipelago, Mr Crawford, was some 
time ago sent by the Grovemor-General oi India, as envoy to the 
coiu't of Ava. The following account of the mission, from the. 
CaloMtta Government Gazttte of 1st March last, we are confi- 
dent, will be read with interest by the general reader^ and aW 
by the natural historian. 

^' The misskm left Rangoon on the Ist September, and reached HenzAda 
on the 8th. Here we were received with much polite attention by the future* 
Viceroy of F^^u, who has the rai^c of a wungyi, or counsellor, the highest 
eiy ojed by a subject. He was very solicitous however, to prevent our going 
fiirther, intimating that he was himself vested with Ml powers to treat' with 
us upon every possible sul^t. 

*' He had no opportunity, however, of exercising his plenipotentiairy powers 
upon the present occasion, &r the missicm, disregarding his pretensions, cm 
the afternoon of the 10th quitted Henzada, and on the afternoon of the 14th, 
a few miles beyond Myanaong, or Loonzay, entered the hilly region, which is 
the proper geographical boundary of the Burman rac e -al l to the south being 
the Delta, or debowhement of the Irawadi, and the true country of the Fe« 
guans or Talains. 

'^ Pursuing our journey with hills now presang down to the river on both 
ndes, and which struck us at the time as peculiarly picturesque and beautiful, 
after passing throu^ the long tiresome champain.of the Delta of the Irawadi, 
we reached Prome on the evening of the 15th. This is one of the largest 
towns In the Burman empire, and appeiu^d to be not less populous than Baui 
goon. The inhabitants, since the war, had returned to their homes — ^the place 
was in a good measure restored, and although it had been long the head-quar- 
ters of the British army, there was now no re-action or persecution. AUthia 
bore fiivourable tertimony to the moderation of the MyowSn, or govemca*, 
whom we found an extremely respectable man. 

<' We left Prome on the 17th, and on t^e 20th reached Fatnagoh andJkCel* 
loon, the scene of the conferences in December 1825, which led to the first 



Digitized by 



Google 



ill UnCncwkta^Jmxmt^AAjm^iiami^JiM 




|iflimanielMteitiiewl]% sod tli» mmi«*i»h» -md< 

<, .^OntiieaM ve kft Saouisjraniii^, and ia tiia qaqragr eTMihi rJiiMfciiii 
pawed Senb^^Tflungy flwoLwUdi lead* the foeit nond frtrnnAfwqp^iuWbiiy 

^ ,'' Qallie aMV9ki^of ibe Utk we raiditd Pitf9M^ MdflftnUl tiMHrfteliMil 
d^i and pfoif of tb9 liriagfflriwgfrerawining the mnQm$iM^wt^ otfthitiplii^ 
tlie moft remarkable in the Burman dominions, and the laMMifr^am^at 
^hkh. If nichffddettce wer» not toe^ weateHrB t<>lie4elt»i(K3r# oMglrfrlead 
ti^tjieattpiioaition, that i^fenaeragea the Bttrmeae#epe^^ 
Mand eiviUsed than we new find them* , .., . ^ er^c^gz^ 

^ "^jOii the 27th ife paNed the eonawsnceef iheKreadwomaai the Jmndfe 
T^^V^^tict affinrded by their junctton ia fiur fimn impoeifig^ Botll^rireQaeM 
hene confined to a naraow hed| and the tongi|e<>f land whkdi dtvltor tibcmiii 
a^Jbw^ and oov^red with reed^ that it may eeai]^ be ■ustakeii^lbr gn iilMi<n 
Mtd oooaeqiievtly the mM&c rijer to be oofy arbnmch of the kigefcw> v 9'isiq 
i. '' The proepeot hithevto presented, in a route Itjbtle leaa tlnn 460 .nfleC^ 
wjpthat.of a country Impcs&etly cultivated and inhabited^ and by |u; tfaer 
greateyt^ppot of which was covered wHh a de^ £n9eet» 1^ wlthtaUiJkfdsJMdL 
grass, amoxig which there was scarcely any evidence of culture or oecqpaftiOlkc 
TTe were now, l|owever» within 60 mUes <if the ^ipital,. and the eo^JSgait 
gl^eatl^ to improve t the eountiy became level, the neanest langea eliuJAfc^ 
the east being at least 30 miles distant, and tfae.Araean noentafaai, ta4he^ 
weat, not lesa than 60 in the neareat piort, and 00 oj^ 70 in tiifrdJistasbc ^SDhe 
villages and cultiva^icm had increased e«DeiderabIy ; but neiHifir hife nor aogm 
wj^ex^ else did we aee evidence of a dema popul^itikOBr ot active hidlistii(y*' ^rr-^ 

^^ At two o'clock ip the afternoon we passed YandabU, whece the tteety.lra«i 
dictaibed to the Burmans» and sailed within a stoneVi throw of the groati tnwr 
uSiere jSur A. Can^bell*s tent was pitched^ und the conferences wme hiM»\ jiL^ 

*^ On the afternoon of the 28th we reached Bi^i^tong, a vUlage tk|t the eas^^ 
bf^^(^ the.^dvjer j this waa the iqppt.at which the Bi»iMfe.6fntcmphited 
OLd^'tl^ had the Briti^anay n^ hec^.arvestediiu itepnoAi 

gr^ by th^ treaty of YuidabvL J^faee they were encami^ed^ undfr the ^dv 
chief lUulen Men§^ the wb(^ dis^M^ble fi^wee not etcetdittgJMi nmfn 
a^d the gpipater numbcir of theae copsiatii^, not of soldiery bijg^mf th#pfisQndq 
retain^ a^ menial servants, of the chi<^.. Two forced fi49Khe«Jreuldv|]amiti 
caodedSirA. punpbdltoAyii,.Qn #.gped Mi^ jro«d» i^^M^Mngf/t^^fidst 
hUn^ but tbe dispirited fi4^ves jupt m^tioned^ In the i^^en|Q|^^»ie^4)^idMda 
Ky^ktalon, twelve mileei Gmxfi Ava. A short w^y beliMre eoi9lllg to thait|plal9^r. 
a deputation, headed. ^^ar^fcretary of 1^, j;K)too, laet us^ .tp ^^WQiinient win 
im^ouH^acrivdt end usher 4is,ia|a the <;apital^ t ^:,« - v,^^rtrrTT<t^^^ 

>* Qn the morning of the 39th we left Kyaktalon. After we.hfKl proceeded 
• Swan Moouat of thkyraimj Artat^ Joum. toI. vOU. ^ 14. 
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ttem«Mbog3Fit«,^iQOO^Iiiq^7 i^m^ «od«B the ttSlrt^ tf 
«MO^JWMferfliil«t the tfuptoij andMriag^sboiil tiretBilei MoeNP«tiM<4l9) 
ifgiJlindtof^ife) pkse. afilMMaft inr «iir 
flowed down to the bank of thenmr^ onioCiitniiiril^^ i 
A>^HiiltrottfiMlt3iFwai di^ili^Bdereisrwhcrv abBbii oiir Jminiey^ MgOty the 
fdidfefiqpdrtiearaf^otmaatidvilhf^tii^^ > >:. .1 

ibl^BbiidkdhiB^ we iMe xsnlTed with oorcBoskM 

aad Atwenwiiii, the two highest dasses of officers under the Burmese govesni^ 
iiOlt^ These were die iadivfjluals who had negpckted did ^p»ed the l^tjr 
OiMmMtM. The politaienwUdi dictated tiie selection of these two Mdl^ 
dniAi^witf olyflwiB. > 

i>£iA<kr aiidtence, under Tarious pietexts, was put off item Aay to day, tintil 
tfw^lft^ef ^OdMen. « In the mean wMk we wtire treated with atstefif^on. "^hlli^ 
ezpences of the whole mission were paid, and we were put under ho' «6Hieif 
edHHn&tthiflrthat of not being permitted to enter the wdls of -the town, a 
Ithutgr vhldii^oalAhiive been contrary to estoblished etiquette. Mean#hiU^ 
the iMgodittion had commenced, and on tiie ISth, 14th, and 16th, we^wef^ 
ji>— it,<1^ytq[»odBl tntitation, at the annual dispky of boat races, iiM^tiflt^ 
phce jeai^ when thewatenr of the Ixawadi begin to ftH The Wk(^ iat# 
Qoen, wMi^te princes and nobility, were all present. The qdendour of 
thU pageant &r ekoeeded our expectation, and would have made ii%ure in tlMf 
ia^bliir Nights* Bntertalnments, as one of the good things got up by yirtutf ^ 
ofiitLliddh^a Lamp. 

A^iiTlM pefiod chosen for our presentation was that of one of the aimnid iRbs* 
tMli, when the^tribntsiies, princes, and nobility, offer presents to \d» Mi^jes-' 
t^^^and tfaiir'wtvfls to the Qween. 

oi^^IBoahrwere stat for our aeoonimodation, and about 10 oVlock in the fbte^^ 
flooa we xaidiedthe ftont of the palace. An elephant was appropriaM to^ 
each of thl^ BngUsh gentlemen, and the proeesdon mo^ed^o^,4mtil an^^^g^li^' 
the fi^<Au, or haU of Justice, which is to the east side of the t)aiace,^ehr w^ 
mntf diCdbied foir nearly tinee hours, to afibrd us an opportunity of aduMng 
the pMBp ssKt magftfflcence of the Burmese court, but, above all, to «lfiird the' 
cdOKt an cppoctunkr of displayfnff it. 

in fiQiniew befo 
YHOk the ptign 
mottjr^aflfdeai 
phnilira«dho 
nusipoMHTftd 

aiMaa^fponwi 
ofthe-jBttimai 
nieshrhnd'lM 
ceremonies coi 
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WfCmwimi^s Jk6omiifi/^' Mi $m ^ in M^m 



MdiawittkiglNMiiftolad» 0r«t km wiUmiT liipm^ tfcnfM tjh» oMHhjMd- 
AH tMi we piaBinpmaly rtfiiod» plthfwgi thtoBaenwho hd.^be jpwtsmmt 
ahMrei Uf a rerj gtod yrampks In pmtating UMNnaelyes f t yo a lcd l y t l]^ 
tltfVfvli^tkdrbodifliuponliieUrB ^pxNiwL Upgn Bajiebiiig the bolt—fi of 
tke flieiraylcediag to the faeU^if midknce, we vohiBteryy todciiff. eur thaw»; 

f ■meil thmiflh thrlrr-'fr '^". ^•"' — t^^ ' — ^ ^^ — *- ^^.i^ ^.u..^^ j^ 

M ^ j eity did not k—pw long wmitiiigi .After a hyiaa hed begn c hwoted ly a 
b«diif bnlupatiiiui idwteybe Blade hie «jipeeiaace» ufiea die opening ef e &Idt 
ing door behind tlie throne, end moulded the steps wiildi led to the htter 
hripkii^ He was ia bis richest diess of state, wore e crown, and held ia his 
iMOd the tail of « Thibet cow, which is one of the Bumuui regalia, and lakes 
tbtphoeofssc^ftm. 

** He was no aoooer seated than her Migesty, who, whether on puUie or pri« 
vate occasions, is inseparable from him, presented herself in s doess equdl^ 
nt^ with his, and more fentastic Both had on n load of ridi jewels* She 
SMitod hemlf on his MiUedtj*8 right hand, fifae was imnKdoilBlj ^UmnaA 
hj tiie Princess, tlieir only child, a girl about fire years of ag& Upon the. 
appaannee of the King and Qoeea, the oeurtieis humhfy prostxated theoa* 
adi ia s > The Eai^ish gentlemen nukle a bow to each, touching the ftiwhoail 
with the rigM: hand. The fint thing done was to read a list ef cectain aSdf^ 
k^ninis by U» King to some temples of oekbrity at the cqittaL Therea- 
9QB te doing this was aarigned. The temples in qneetion weie said to cob. 
Uhi lellcs of €knlnma, to be n spre s e n tatiyes of his diiinity> sad tliesetoe fit^ 
ellfeetsof wonih^ His M^^esly having thas dischaxged has leUgieus oh&: 
gattoO) reeeiyed, in has turn, the devotions and iMmage of the pteees and 
ddeft. 

.^ The King did net address a word in person to the officers of Ow missRtn, 
h|itaaatwenwo0n»orpriyy-coimdllor, read a short Bst of questiciis, asif oomi^ 
ing from the King. These, as fiir as I can recdlect, were as fidlows:— . - 

^^ ^ Are At King and Qoeen of Knglaitii, their seas and daughtew, and all 
tfaeao]^Utyofthefcingdoaa,well? . 

*^ ^ Have the seasons been of li^ years i»opitlous in Engknd ? 

" ^ How loqg hare you been on your Foyi^ from Indiato tids placs ?* Ac 

B a td , tobacco, and pidded tea, were after this presented to the fiagUsI^ 
gSfi tlemen « a mark of attrition shewn to no one else. They afterwafds r«- 
odred each a small ruby, a silk dress, and some lackered boxes. This bea^ 
ovee^ and a few titles bestowed end pnxdaimed throughout the hall, die King 
aa^ Qaeea retfawd, the courtiers prostoating themselves as when they entered. 
Thdr M nje s tios had sat in all about three-quarters of an hour. TheBurmaa' 
cnart, upon the pnaent oecssion, appeared in ail the pmnp andsplendoar of 
li^ich it is capaUe, and the qiectade was ccrtoinly not a little tmposii^ The 
princes and aolnlity Were in their court dresses, of puxple velvet, with a pr&. 
fiiiiea of hwe and gold. The ball of audience is a gorgeous and elegant apart- 
ment, supported ^y ninety^six pilfairs, and the whole is one blase of rkh 

<^ In gcAng through the court^yard, the white elephant and some othar royal 
ciaiionltioaieere diewn te us, and we abopped for a moment to see an eafalbi. 
Hon of tumblers, btiilRxmSy and dancing girls. 
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Mlw uc o tiri v e da3r< in p^yio^ vMts to tbe beir i^^tv^ty tiie Fite^Q^fiimir 
w«^ tiie Bovaf^r QiMeii, and the Q;ueeti*s toother. By all thaao fqwwiii 
agOB tibey wero ioo«tvod vith marked pditeneae and attention. The ladi«i 
pneaented thema^Tes on Uieae oecasiena as well aa the n»e«u There win ne 
reserve in respect to the Mr sex. 

'^ The negotiation was then renewed, awl on the 99dof Noveinber) beaidea 
aettlifli^ some points rospecting ficontiers, a short treaty of eoinpsonie of firaii 
artieles was concluded. 

'' The misrioc continued at the Burman capital in all about two months md 
a hal^ and quUM it on the 12Ui of Deoember, afler being hPQOured with tw» 
•udieaces of his Miyesty; the one an occasion of catching • wild eli^haiitii 
wad the other on that (^ weaning a young one, lavourite diveinieQs of the 
Kiaf^ Ob the occasions in question, his M^'esty threw off all leeerye, and 
eonTersed fire^y and £uniliarly with our countiymen. On the digr of depai^r 
twae^ I^esents west sent £ar the govemor^general, and eaoh of the ICn^^sli 
.^antlemffiA received a title of nobility. , 

^ The Izftwadi, whidi, swollen by the periodical rains, waa de^ and huaad 
ineomlng up, was found in descending te have fallen &om twenty to t^iinty^ 
feet ; and the navJgatuut consequently proved extremely intricate and tedi^ 
oiisk The staam^essd was in all aground fifteen ditys, and fiequeMl^nia 
the ask <^being totally lost. The voyage to Bangoen.oeei^ded tUr1^|i^#9e 
days* whichyin^iamall beat suited &r the jdver, ought to have been perfcnaed 
in ten. At Fttgan* about ei^^y miles below Ava, Amission ww^trthe-fiiill 
time informed of the insurrection of the Talains. At Henzada and Bonabe«^ 
Ijhe inhabitants were seen flying from the seat of insurrection. The iaamr. 
gents were first seen at Paulang> This place^ where the river is not above 
aii^ty yards broad, was strongly stockaded in three places, and the Talainf 
were seen standing to thdr arms. The steam-vessel came-to for e few svk 
ments to request a sb& passage for the baggage- and boats whk^ were behind, 
and for the boats of some merchants which accompanied them, amounting in 
all to about twenty-two^ Boats put off immediately, and the Talains ^amo 
on board without the least hesitation. They were full of firiendih|r profeasionst 
and requested only our neutrality. Our visitors saluted us in the mamser^of 
&]|giUsh sepoys, standing up. This, they aaid, was the positive order oChia 
Talain Migesty, who declared he would permit no one henceforth to crou^ 
in his presence, or that of any other chiei They also boasted that they tooat* 
ed thek prisoners after the En^^ish foahion, that is to say, disarmed tham and 
set them at liberty, without offering them any personal vid^oee.' The^it 
ry^'MAii tbe greater merit for this, on. account of the conduct obesmed by the^ 
Burmans towards tbem, who, they alleged, put all their prisonw^ teileath» 
or, as they expressed it, ' divided them into three parts.' 

. '^ On the morning of the 17th the misaien reached Rangoon. The Burmao, 
flag was seen fiyiug on one side of the river, and the Talain on the ethei^ aai 
600 yards asunder. The town of Rangoon was invested on aU sides by:ther 
Talains, and the suburbs had been burot to the ground* We had havdly been 
at anchor half an hour, and were engaged in reading our letters and lewa^ 
papers, when the garrison made a sortie, and an action took fdace, ivckoned' 
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]M^ «tu|glil rie^ili^ orcoeking, fled t<v tBA ho^^mSi w^gtl»?ibob fl i niffct^ 
i»|('t^e tWer in great nuinfben. At ttikher pimft, between «li«f OlWirttiJa W» 
^|iie»at lMlgoAl^ tln^ were mote vigOient^ and eaaSfy refmld^ ftlM^ iifii'tSSI^ 
ihfiJrattadtmadebTtheBttrmans. " ' -'"" .^ i^c*oa 

'''^OtrtiK^ 89d th^ mMoii left Rmgoon, and in ktt^thari'fbi^ntf't^^ty 
Mttt^l^^iched Hie netr s^lement of Amhent, in tire^htiitoitr^dP HftftS^y 
fMOi tying the Compai!^*fl diips, /noMl^paikyr and Temttlff^vnd ate^l^Mr'^ 
gonihoata. Tb these in a few daya were added the krge mercha^vh^ '!^ 
ntm^ POUUttf, and B&mbay Merchant^ with two trading Blfijd^ Sm^^Mic^ 
idtooDen. TMawaaactnifmsapectadeyinafaarbcntrwhic&'iiHur titit'U^^ 
to exM ten montin ago. The settlement contains fit>m l,0(M^^to^ i^,^ £fe^(^ 
feltantfr Bf aukmhyei^, the ndlitary cantonment, twenty-se^en tt^BkffMSi^ 
up the river, contains twice tiiis number, chiefly camp :fe]lowC!r^ ' *iJdfthttf ^ 
thett^ had a single inhabitant a few months back, Init, on the con t h u ry,' were 
coT«red with a thick forest This fine country already produd^'SGnfi« bftife 
Heeessaries and comforte of European Ufe, in a degree whilch; nniteJ^Mfl 'dbtidl^ 
i^baiicea, is remailrable. Fowls are to be had in abuncbtoce fbr #H5 !H^^^ ^ 
doeen; a milch buffalo and calf for fifteen rupees t fish is in 9b\itMci6^'^ii^ 
tf 6z!oeIknt quality : the best kinds are the calcop, the large' xiitt!Kt,^tid ^e 
mtogoe^fish. It is etoions that this last is found in plenty, both in th^tf^M 
«f Rangoon and of Marttban, with roes, far nine months of the y^, of 'Mdl 
Beeember to Ati|^ indusive ; whereas in the Hoo^y, thiiee ^oiith^li ^ 
IHafiosfclhnit of their season. ., <?.... ao-j 

- « On the 26th, the mission proceeded to Maulemhyeng, and oh tl^l^ffi 
ftseended the Ataran river in the steam- vessel. This stream, which is ii§^ 
and firefe fipom danger, might be navigated fbr fiSty miles up by ireSseliWSWi^ 
tl^'400ton8 burthen. It leads to teak forests, distant about sev^ty^fi!^ 
miles, inezfaau^ble hi quantity, and of ^e largest scantling. ' ^'-^ ^ 

« On the dth of February, the ship Bmbay Merchofa having been tbk^'iij^ 
ft/r the accommodation of the mission, the members embarked that ^en&ig^ 
aind on the following morning sailed for Calcutta. ' ^ . J to 

-**The following is a very brief sketch of what has been observed by &e 
mission in the department or science of statistics. In the departments 'dtn^- 
iklMbgy and g«>logy, it is to be regr^ed, that no scientific observer a(ccom- 
l^mM'^e mission. Our party, however, were assiduous conectors, ahd tte 
(SbllMfon brot^t back is so extensive, that it would afford men' of Sde'h'c^'ii 
t^ tolerable notion of the inineralogical and geological constitution b^ti^i 
eeontries widch were virited. From between the latitude of 15' ani l^i'fc 
b«?#«en ttiat of !«• and i^i is a low alluvial coui 
Mini of the Irawadi river. Here not a mountidn oi 
e^ tea very fHrplaces, such as Kingoon and Syi 
^ ijion^ore presents itself ta low hills: In abo 
DAta^f the Irawadi, the native country of the Ta 
liMr ft Mlly regiwi, which extendii almost ilT ^'e i» 
ttb iif «!• W; The^Iilawadi, in all this coiitt^, 
rfbottt 9^ to 5(Mf fefet^ high. * The lowest botil^i 
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^Af miM^ bIgMt i^ Unej^MUttHaun I t rawm i ft Ilibi^lowMlli j^WftiiUMMl 

nooeros, various mminant animalis alligator^ ^nd tfiir^Qhf9B^ J^. JmnMyiy 
^])(99^c|^f4;9ff8e^,J)^eo. broiight rpuud for the govenHA^nt^ ^ ^os^ff th« 
%WftiW?«if^gT^«*«»«^ TJier»ar#a^awgJtJ^ 

tj^^cj^t^ ^ ^14^ Ottier portiaqs of the skeletoo A9 wiU •naUe the ep^w^ 
ljl^^HifA,^^uialist. tp detennine the genera and ^>«cie8 to whieh thegr^i^ 
l^fgigp^tr^^hi^at^ were obmned dos^ ta the celebrated pe^oleuia vieUf. jFrom 
j^jj^griHtt in4uratio9, i^id haying been little ToUed^ thej fp:^ ||enen%;, uhf 
^H^j^f^!^^ ft^ 7he bonesy aa well as the £Mwil-wood^«re£^iiiaid mjn^^ 
^1^1 P^9^Yik ^ ^^^"^ situation in which similaa? diluvian or a«te^]^^fiai| 

lOTHJ^fW ty*^** ^**^'' ffwin/l in nthetr ijiistrtpm of tK« glnhA. . m 

c^^..^T|x^,x^ug|gi^of mquntaina to the £< and N. of Ava^ as &r as twentjml^ 
j|^ tlMNie, cl^ to the city, on the western bank of the river, are aU of n^air^. 
)^«pd t)MS f^oanj Tweties. The white statuary marble, some of wMijf 
f^rj heai^i^ ISihrpngM forty miles down the river, from » mountain Q^4lif 
ieastemJ)ank* < . ,, . ^ 

^ri^*" Xfiegre^t ranges of mountains, dividing t^ Burman. dominions. irovn 
Aj;^»can.:on one aide, and Sliam on another, are. reasonably supposed to be {Rfi* 
jf^iff^^ In the la§^'direction> the roots of these peem to extend to the Mf 
9f(^lemfi|ti f^ Amhei^ whene we fin^.gcanile, quartz, and miea slate* Sfmit 
eontinuous low ranges, in the Martaban district, ate cempoeed ^sBtUn^mi ^ 
g](|fMrt9;irockf Blue mountain limestone is a frequent fonnation. in tiie:jame 
^i;^«ript, &om which lime of mjuioh pi^ty yi manu&ctured» Detached ro^ef 
gl^ ^^hstani^ are scattered over the plains. These rise SLbmplly wd pevpen- 
4^^|Llac^ to the height (^ from 300 to 500 feet, and in one pUce to rl^^O<h^ 
They contain soine spadous caves, which have been cmritxM IntflupiaiHttef 
^9i;^p« One of these rodis is so rema«kaU% that it desenret^poHovto mm* 
tlo,B,^ . Its perpendicular wall confiiies the Ataranfor sereral hundi?ed ^s^ 
on its right bank. About its middle it is penetrated by, a branch of the rriT«% 
w^ich.^ow8 quite throu]^ It by fi magnificent atjch.. This is a W^ypictU' 
rj^P^e oy ^pti. . ... . . : .J, 

^^lif eitl^ei: (^e,prop^.BuTman nor Tahdn ^euntry appears to be ild^MKia^tl^iiH^ 
o^f% unth.the exception of those pf iron, tin, and an^ony. Hhe.^riiB^^fgif. 

?>n8umption of the country in iron is sii^lied from the g^eat mm^^^cfif 
qupta, on the eastern sic^ (VT the Irawadi, and near the lati^w^ 9f ^21^^ J[#e, 
th&0Qun^ry.of the Shans, as it is denominated ^y the Burman«,:i«^<thf 
"fie in metals* Thesmgiiil^vpipi^iof ^^^u^^lPj^lp 
. has, brought coUecUpilt of ^he Qxt^ of X4io^hitf^4h# 
#C|>mstance enabled |he genUemea te^Bia^eHepij^ffp 
thus obMined consisted c^ thofe of irq%ail|(e% ]fiif^ 
[!h^ Shans pepaess the f^rt of ftmelting aU,,ti^Q^«B]^ 
Uic stjM«/inta the n^aiMtof AFi»« ^1^ iiUe^ owf i» 
:^ hp.wever, .wrought to. the ^W^Nst »dvfgat|ge^^ 
exi^t; abosit twelve dayi^^oni:^^ to^jthe^KiE* 9tl^ 
i frontier. 
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Mr dmufcwfa ^keomtifihi Jlf!iMiM$i> Jm. 



» nm jj t M m L t k d ii fi i kir i Mki tiOf mkm wMeh Wv th t my^ < i foi A rf, tad 
Mlll«mBttMM(»iifo€, thtfittMtgiettiof tli»dflici^llni iBtiw#6M,iM 
i*cPtv#r9*aft^ jottraeir ftom ▲1M^ ki a diMetloa Effii^ nd ft» two pfaMs* 

llMbr ettfBtttBlacd «fld i^gh iU(^ fttd the nait^ 

«lM7 itfe Amnd, wetfe Mett) ezffkikied, ind Mfiectltttfl fi^^ iatiitotittkteci 
«M ft«ia Hie MkmUtg gmmottUmmt tht nikmp^At or «riettl«l iti^,^to 
•ftaua uiinlHiiS the wMt«^ tiie yeUofw, the gre^ the oiNdeeeeBt, the Attie^ 
Il9«k atfd gifM^ 8ai^»ll&;^ the s^ihiel tuiby, uid the otnAmcin 6olnadM%«r 
ertiifmfttitte epftr^ In hoye q<Mttititiea> 

^ l^he otfeBtel rtAy, ^erfeet hi teguA to water, oohwr, and fteedoil iram 
Mrs, ia «0ill^ tiid h^-^iei^ eren at Ayik Theljbiesappfahi^irmofeoeiBt. 
ifeiett, iai4 ^leapef $ ene spedstfen esdoMted to us weighed 961 canta, but it 
%'Ba not peifect. The red sapphire never approached Uiis magniMtei The 
other varieties are all rare, aftd not mitch esteemed hytliefiiirmans, with the 
m u f cp Um of the ^Irasol sappldre^ of wliich we saw two or three yerj fine spe- 
tlMiu #» and the green sapphire or oriental eBerald, which is verj rare, l^e 
li«g«lihiS<;klsi to every niby or tepi^&e beyond 1<K> ticala value-; buttde 
ekte is one ttot easy to ^oroe. The miners, to avoid this ssge hmr^ hketk 
the stones when they find them, so that each fi:agment may not cttoeed tile 
pre a til bed value. His Mi^jesty last year got but one large ruhy; this w^ghed 
sibottt 14# gMinsttVoMi^N^ and was etmsldered a remarkaUe stoue. Sip. 
ffc t ras and rubles f«riii a eotuMertble article of the exports of tiie Chlhesev 
ndH^kxetUckvarcgt pio^ in the worid id evadi% the absurd fiscal krw* 
iby th^swdvM and others The use they put thetn to is that of deboi- 
;tfaecap«4f«hefr«aMlirinB,ornobyirf. Precious serpentiiieis^anothe^ 
pv«iiNt of the Burmati en^ph^ whk:h the Cynese export to a larger vaiu^ 

** Thegttitleiliai'ef the mission esaflofaied cAT^yiy the cdebraled Fetrvi^ 
hmm Tf^Ui, near wtAch they remained fbr eight di^ owing to tiie aeddent 
orch»4Ceflii^^7«tt6eltiidng tile ground in theh^vidnity. Someofthe wdlsai^ 
lfew»87 to §8 Hilhoiss in depCh,*and are said to yield at an average daily firem 
!••'«» -1116 gflttons of tiie etttiM^ The wdls are scatt^^ed over an area of 
about tisteen square mfles. The wells are private ^H>perty^ the oiimers paty^ 
ing a; tn: of tve per cent« ^ the produce to the statew 
*'^ This commodity is almost universally used by tlie Burmans as lampwoiL ^ 
Hk i^riee on the spot does not, on an average, exceed firem 5d. to 74d. per ewt.r 
Th9 other usefid ndnei^ or saline joxiducthmsof the Burman emfnie are eoal, 
saltpetre, soda, and cuBmry salt. One of the Ultes aflfoMiag the hitter, wli^ih 
ia within ^ or seven miles of the ci^tal, was examined by the gentlemen of 
thettlsidon. 

• ^ The success ci ^e mission has beeft the completest in the department of 
biMdhy.^ This Wifii readily occur to readers when they recoilect the talent^ 
«nd, ifl4usliy, and dfcfil of the gentleman at the head of this branch of in* 
4il^« Dt WaUich Yms been left behind at Amherst, to complete his inquiry 
Um tile resources of the valual^ fi>re8t8 of that and the neighbouring &4 
eriecs^ tTntii this be e^^ted, the full extent <^hiB suco^ssful researcfaeacan- 
iHitb€ hiiowii. The nu*iber of ^tedes collected by him unounted, when tiie 
mitelon.kl^ himf at^^ftherst, to abeut l#$oeo, of which «oe^ afnd upwardi are 
3 
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meiw aad xxUdaaianfyed, Amottg tlieie ktft'majr b» fn^itioii«d M¥«a specie* of 
Mk, two iqgecks of wftlnats^ fi ro^ thstt wy^owa, a rtts^lberty^. «ad ^pcftHi 
•eireiBl pliBito discoveted by him gfe ^ temmthMe, 9B to eonstitute theMk 
s^¥09 nefW genera. :A:k6ong the lairter su^ be maitiMifd one wbkb ha* h0m 
eB^OedAmkepsiU^mQomf^imteDito^etM Tl^ eofiilitiltes^ PRD^ 

bsbly, <^e niost beatdiful and xkMejika^ of the lu£iam Fl&t^ Two trOMiiof 
it onfy a^ k^own to etist, and thdae are fbund m the ^Odeni pf a mom^itevy 
oii> the bank» of the Sabrien* The number of s|>edmen8 btou|^t ^ Catonlta 
anioiiiit to Mttle less than 18^600, among wbi^ are many beau^ul Ute phmH 
far the Botaitod Garden, duefly tf£ the orchideous, sdtamineous, and IQSa* 
ceons iunOieb. Br WdiUcb, 'vHien at Ata^ obtained pen^bs^ of tlfe Bur- 
mese gov e r nme nt to prosecute his footaidcal researches on the moUdtite 
libiout twenty miles £rom Ava. In these, which are from 3000 to^ 4006 &0A 
M|^ he spent eight days, and brought fr(Hn them some of the finest parts of 
Us ckXLeetiarL These mountains c<mtain sereril |dant9 which axe tfommeii to 
them with ^e Himalaya chain, but the greater pert of their JTom is rareiuid 
curious. The botany of the new provinces to the south is considei^ t» be 
Idgfaly novel and iateresdzig, combndng^ in a g^reat d^^ee, the diaraietef»^ 
tltt Fibrin of continental India mid the Malayan countries. 

^ In economical botany a good deal has been efiected^ The tree produciti|p 
ibe celebrated vaarmsh hits been discoveifed and described, aitd the pvooess of 
exttecting and using the vamish observed. The di£fer»it mimosas pioduoinc 
catedMi have also been determined, and the processes Sor extracting the ^bng 
observed. The localities of the di£ferent teak fm'ests throughout the Bunnaa 
eacipire, aS well as the quality and price of the timber, have been ascertained. 
The vahiable forests c^ this tree, discovered in our recent cesi^ons, were i^o& 
the point of being minutely explored by Dr Wallich. Ug^gt Scothmd, luadet 
the Snstructians of Sir A* Campbdl, had, just before the arrival <^ the mis^oa 
at Aimherst, made a journey by land to the Siamese fremtieat^ in the course q£ 
iMth he passed through two teak l<»festsi» towm?ds the source of the Atatmi 
rhrer; The largest of these was five mile&in breadti^^ and sci^eelj emitaiiied 
any other tree than teak, many of wMch measured firom e%hteen to flk»fft^ff^ 
fiecft in circumfiatence. 

*' One of Uie oaks already mentioned, and whi(^ grows to a large si«e« i« 
feund in great abundance, dose to the new settlement of Amherst t and should 
it prove a valuable timber, which is most {probable, it may be obtahied with 
etery fiudlity. A fine durable timber, called by the Burmans tkingim^ aad 
Wlddl they place next to the tei^, or almost on an equality' with it, is iouoA 
every where throughout the new provinces. Br Wallich has ascertained thia 
to be the Hopea odotata of Boxburgh. Another valuaUe timber, the tm^ aS 
whkk are well known in our Indian arsenals and timber yards, the soon<bee, 
H^nttera mbusta^ is found largely in the maritime parts of the Martabaa dig. 
ttitA^ and of a size much exceeding what is l«iw|^t from the Sund^bunds <^ 
the Ganges. Of these woods, and many others in use amongst the natives, 
although as yet udcBown to us^ ^ledmens will be lMrou|[^t to Bengal hj J)is 
WidUdi, fin: the purpose of sulgectlng their qualities to rigid eiq[>erimeBt. 

*^ In the dq[)artment of zoology, if we except the ioBgSi bones already de« 
scribed) the iaqmries of the g^itlemexf <^ the adstlon have* not been so sac- 
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I tka upper pforincet of the ] 
UbaaagoharfiKt, that neithertheae i 

r af Ae geniM CMif ia firaad there, with tha eseq4lon if oa»« 
I ia jTct ondeacnbed, and the hold of wfaidi it m that 1 
Ifait af ^e jackalL The fidiM tiibe» e^edallj the heegK i 

t ia the i^par pioviiieea of the Bannan enqare, hot too ik e qu an t ia the 
The ni^ befiare we left Manhanhyeng, a tiger waadiot la ^e haasi 
af tht cantOBBBcnty Ij a part j of offieera wlio kj in wait ic 1dm. Two or 
i af ^e aauUer apedaa of thia ftndif , fiiund in Martaboa and Fep^ are 
t to be aa jet unknown to natoialiata. In Martaban, two new ifooaa 
of phenHnt have been fiiund, of wlndilhrinj^flpccbnena bare been aent toCaU 
cntta. The cdefarated ripphant nniat not be fin^pitten. At Ava there ia but 
aae Albino d^hant; tiua, a male of about twentjr-five jean of age, waare- 
faaltfflj aeen and ficawilnwl bj the gentlemen of the miadon ; and Ida Ifa^ 
^alj haa made a preaent to the Govemor-Genend of a drawing of the i 
inita atate o^ariaon, whidi ia no bad ipecimen of Buiman art 

*f A» connected with Mb dffartment, maj be mentioned the ( 
Avaof a man covered firom head to fiwt with hair, wlioee hlstorj ia not l^aa 
■emartreblp than that of the cdebrated porcupine man, who excited ao i^uch 
aorloaitj in Rn^bmd, and other parte of Kurope, near a centurji^ The hair 
on the ^ce of this ni^rular being, the ears included, is diaggj, and about 
e^ljht kidies kmg. On the breast and shoulders it is finom fimr to fire. It is 
sfa^gukr that the teeth of this indiTidual are defiwthre in number, the molareay. 
a» grinders, being entirelj wanting. This pe r s o n ia a native of the Shanoovn* 
tij or I4U>, and from the banks of the uppCT portion of the Saluen or Martfti> 
ban liver: he was presented to the S3ng of Ava, aa a cuioaitj, bj the prinoe 
of that oountij. At Ava he married a prettj B urmc ae woman, bj whom he 
haa two daughters ; the eldest resembles her mother, the joungest ia covered 
wilh hair like her Ather, onlj thatit is widteor fiur, wliereashisis now brown 
or bhK^ having, faowever,'beenfiur when a child. Kin that of the inibnt With 
^e exceptions mentioned both the fiither and his ddld are per&ctl j wdl* 
Armed, and indeed, for the Burman race, rather handsome. The whok^ 
kmSfy were sent bj the King to the residenceof the ndsrion, where dta w li^ 
and d aa crip ttens of them were taken. Albinos oociff, now and then« aaaoa^ 
the Burmese, as aBMug other races of mea Wemwtwo exmiq^l oneof 
, a joung man of twentj, was boni of Burmese parenta^ Thtj wmm 
I of him, and conaideruig him little better than a Emnapeaa, th^ amda 
him over to Ae Portuguese deigjman. The reverend firthar, in due i 
made him a ^ristlan. 
"» WHh raspeet to the literature and kagoaft of the Bmmmwtlw J 
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was jdaced, in many respects, under very fiivourable auspices. One of the 
t^elbSfa o#!t,"Br TucMM,' hnd fyxfaltred a ladMeigtdi botat te ezc60dlfl|^ 
if^aAy a&ket Europeaii hkd ever donebeftve him. Tbeabularies have been 
cotL^^ted 6t some of the numerous ^alectd spoken wHhIn the Bu^ninan domS. 
nions, and which, in HI, are not ftiwer than eighteen in number. Of lhe%Mcs 
ii^ch have bieen'^brooght from Av4i by the mission, may be menlioned a &Am 
iSctiofl sent by the Kihgtd the-Gotemor^o^eneral; among other wGiA»yMdk 
tlds'aollection cohtaeins,ls a PaH dictionary and grammar, with Buitean trtoii- 
I&tionr, and some'lilstories' of Gautama, or Budd*ha, liigUy esteemed by A« 
Bhrm^ins. 

^ l^tirman history, such as it is, has been investigated with some success, and 
dhrohological tables of its principal events, true or alleged, been procuredk 
Thbse tables go as fir biack as 543 B.C. The first monardis are said to hav^ 
cAmelfromln^ that is, from Magadha or Bahar, and to have fixed the seat 
cS^their government at Prome, where it continued for 336 years, l^races of 
tifh waUs of the ancient capital are stili to be seen a fow mlies distant from the 
dt6di^ town. The seat of government was afterwards transferred to Pugan, 
in'Che year of Christ 107, where.it continued for more than twdve centuries. 
Hence the wonderful extent of the ruins of tliat capitaL In 1322 ike seat of 
government was transferred to Sakaing, and in 1364 to Ava, when it ccmtl* 
nued for 369 years, or until tlie capture of the place by the Talains. Alom|»ra,' 
or Aladng.Bura (one that expects to bcf a Budd*ha), made his native town, 
Monzaba (Motsobo) the capital of the empire in 1752. His descendants, by 
a ^Hy and superstitious caprice, have been shifting tlie capital ever sittce» 
One of his sons removed it to Sakaing, another to Ava, another to Amerapuni, 
aitd his present M^esty to Ava again, in 1822* Each of these barbkrbus 
^toiges was nearly equivalent to the destruction of a whole dty. From the 
fbundation of the monarchy to the present time, there have reigned' 129 
klhgs, which ^ves an average of something more than seventeen years to i^ 

" ^0£ relics of antiquity fiir more liave been discovered than might have been 
ei^pected to exist from previous accmmts. The most remarkable are to be seen 
alf'Pugan, Sakaing, Sanku, and Angl-e-y wa. The mission had an opportunity 
of examining those of the two first, wliich consist of temples and inscriptions. 
The most remakaUe by fiur are the ruins of Pugan, which extend for twelve 
miles along the eastern bank of the Irawadi, and to a depth of five or six. 
Many of the temples are still entire, and exliibit a style of arcliitecture, anda 
superiority, both in building and materials, which Bur excel the present eSorth 
of the Burmans. In one of the old temples at this place we found, to oiir 
surprise, images in stone, of braminical origin. These were figures of 
Vi^nu,'Siva, and Hanuman. Near another temple was discovered a small 
but neat and perfect inscription in the Deva NagarL At Pugan we discovered 
not less than sixty inscriptions on sandstone ; and including Saloung and other 
placett, we found in all not less tlian 330. In one place alone, the great tem. 
p^afftbe Afracan image, near Ameraplm^ the kte king had collected ttdm 
i parts <€ the country no less tlian 266 Such monuments. A fewbf 
r are on fine white marble, but the greater number upon sandstone. In 
fons, the stones resemble the tomb^ones placed at the head of graves^ lii iii 
JtrLY— *BPTBMBEK 1887* A a 
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fitigHsh tAvtrdt'-fMU Some art in th^round P&li obirtcter, and xAhem hi tto 
BimJ6i(6 ) bift ifte ^)reat6t mtober 'm the fi>rtaer. Th^ all contain datra, tend 
^eneridfy ibe same of the teigt&ttg king^ with leferences to some, hjustonoal 
event; but the chief object 'a to commemorate thefi>unding of some tem]^ or 
mofta^ t erj. TranslMiofts of seven^ of these inscriptions have been effected, 
and^od^drawil^ mafde of some of the most striking of the ancient temples. 
Infennii1^<^j ki conMd^tAiIe delial, fans been obtaiiMd respecting the condition 
of mflnufijiicturing atVd a^i^ciilttiral iiidixHtrj amongst the Burinans, the state of 
landed tenures, the wages of Iabc»uf, the price of £>od, and the rate of pc^U' 
ktion* Barbarous as the Burmans must be admitted to be, in comparisoB- 
wleh t^ Hkidus, the Chinese, the Penaans^ and the Arabs, they have still 
•tA6e i^dvdnt^es ov^ ^fese naUotos, Uie nattmd result of the firalme of society 
atelo^ them. The pOptilition is thinly solttea^d over an immense tract of 
firn^fiil country ; the most fertile lai^d are so abundant that every man may 
have as much to cultivate as he chooses to occupy ; food is low priced ; labour 
Ifi^hly rewarded; 'The peof)le are easy in their circumstances, as ^ as mere- 
fbod,^ clothing, and duelling are concerned, and there is much equality amongst 
them ; for if there be^some rich, there are none very poor, and there is scarce- 
ly tmj beggary. These natural advimtages are &r mere than counterbalanced 
by tbfe possession of a government lawless and despotic, and firem the oppres- 
sion of which, the poverty of its subjects is their best protection. No man 
mu^ here presume to be rich. If he acquire wealth, it is at the peril of be- 
coming a prey to the harpies of government. Sooner or later he will get into 
trouble, and his projperty must be ultimately swallowed up in those sweeping 
confiscations which extinguish every germ of prosperity in the country. 

" The population and resources of the Burman empire seem to have been 
greatly exaggerated. The inhabitants have been reckoned at 17,000,000 at 
19,CfOO,000, and even at 33,000,000. Let any one accustomed to consider 
such matters^ look at the country along the banks of the Irawadi, from the 
sea to Ava, a course of 600 miles, the best part of the kingdom ; he will then 
s^ that the greater portion of it is covered with primeval forest, without ves- 
tige of present or former culture, and he will be convinced of the utter impro- 
babi^ty of such exorbitant estimates. 

" Hie following fiujt will convey a better notion of the true state of popula- 
tiori and improvement than any yet before the pubHc The three towns of 
Ava, Amerapura, and Sakaing, with the districts annexed to them, contain an 
atea of 283 square miles, and constitute by far the best cultivated and most 
populous portions of the empire. It is nearly exempt frou taxation, being 
fevoured through ancient and established usage, at the expense of the rest of 
the couhtry. It coritains, according to the public registers, 60,600 houses, 
and each house is estimated to have seven inhabitants, which makes their to- 
tal population only 364,200. Ava itself certainly does not contain , 00 in- 
habitants ; and in population, wealth, industry, and trade, is greatly below the 
capital of Slam. The other large towns of the Burman empire, such as Ran- 
goon, Prome, Monchabw, Monay, &c which are not above a dozen in num- 
ber, do not any of them contaiin above 10,000 inhabitants. The population of 
Bangoon was ascertained by an actual census in our own time, and found to 
amount only to between 8^000 artd 9,000. It used formerly to be estimated 
s high as 30,000. 
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Account of a new Calceolaria^ and of Nepenthes distiUatoria^ 
mas. mhich hetve lately flowered in the Royal Botemic Gar- 
deny EcUnburgh, Communicated by Dr Graham. 

Calceolaria purpurea. lO/A September 1827^ 

C. purptirea ,* herbacea, caulibua pluribus, erectis, ramosis ; foliis venoso- 
rugosis, lii$pidisy radicalibus cuneato-spatbulatia, aerratis, postice inte- 
gerrimia, petiolatis, subacutis, cauliniis cordatis, decussatis, superioribus 
minoribus integerrimis ; Corymbis terminalibus, multifloris. 
Desckiptiok. — SUmsy many from the same root, erect, pubescent. Root" 
leaves spathulato-citneate, somewhat acute, with a strong fniddle rib, 
veined, wrinkled, with a few l(»ig, scattered hairs on their sur^ice ; stem" 
leases cordate, broad, decussating, mmre wrinkled than the root leaves, 
uppermost pair nearly smooth, and quite entire. Cqrymiba terminal ; 
braetea 2, ovate, at the base of the corjrmb ; pedkeU numerous, sU^tly 
bent, filiform, Calffs, segments ovate, pubescent. Cofidla rather small, 
of uniform reddish-violet colour, upper Hp nearly hatf the size of the 
lower, which is doubly furrowed. 
The seeds were received in December 1826 from Mr Cruckshanks, who col- 
lected them on the Cordilleras. The habit of the plant is quite that of 
Caleeolaria emymbosa^ next which it should be placed, and it seems to 
require the same treatment. It flowered at the Royal Botanic Garden, 
E^burgh, in the beginning of August 1827. 

Nepenthes distillatoria. — Mas. 

N. distUkUoria ; caule suflPruticoso, subramoso, cirrhis scandenti ; foliis spar- 
sis, oblongo-lanceolatis, petiolatis, aveniis, decurrentibus, ascidiis sub- 
ventricosis ; racemis oppositifoliis, prope summos ramorum, subsimpli- 
cibus. 
Bbscriftiok. — Stem eight feet high, round, below slender and somewhat 
woody, above- twice as thick, and more herbaceous, branching. Buds 
small, and placed above the axils of the leaves, many of them abortive. 
Letxves entire, channelled, undulated, glabrous, scattered, I~14 feet long, 
exclusive of the cirrhus, but including the petiole, along which they are 
broadly decurrent, and which is about 3 inches long, half stem clasping, 
ahd decurrent half-way to the next leaf below, veinless, or veins onfy 
obscurely seen,. and not prominent, on either side till dry, after which 
several slender veins and nerves are observed, nearly parallel to the 
middle rib, and reticulated with transverse veins : middle rib strong, 

* prominent behind, drawn out into a cirrhus from 10 to 12 inches long, 

flattened on its upper side, and convolute in the middle, enabling the 
plant to climb, from this point somewhat thickened and turned down, 
having at its extremity an erect pitcher^ which is wedge-shaped behind 
when young, afterwards in its lower half obscurely conical, above this 
contracted^ little, and nearly cylindrical, its mouth oblique, with a 
rounded, regularly and transversely wrinkled edge, and a round lid con- 
nected by its posterior margin to the highest portion of the oblique 
mouth, where alone the wrinkled edge of the pitcher is interrupted. 
The outer edge of this border is revolute after the lid rises, but before 
this is erect, and passes within the sides of the lid, which at that time 
are fblded down. Diameter of the lid from back to front is 2 inches, 
transversely it \» 2 J inches. Two prominent and curved ribs (between 
which, and also betwe^ Uiem and the edges, the lid, otherwise flat, is 
somewhat depressed) run on its upper surmce from the base towards its 
anterior edge, and from the point of their union at the base, is project- 
ed a small awl-shaped ^ur, and along the back of the pitcher a nerve, 
which becomes less prominent towards the extremity of the cirrhus. 

£, Alpuff the frent of the pitcher are two prominent ribs, extended from 
the^^s of the flattened surface of the cirrhus : these are more promi- 
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nent than the nerve on the back, And more or less completely flatten the 
pitcher on its anterior surfiuie, which is the heel of the wedge in its joung 
state. Lid at first closed, afterwards raised to about a ri^t angle with 
the oblique opening of the pitcher, and is never asain dosed. B^nre the 
opening of the lid, rath^ more than a drachm of umpid fluid was formed 
within each of the largest pitchers on our specimen. This had a sub- 
add taste, which increued after the rising of the lid, when the fluid 
dowljr evaporated. Mj iHend Dr Turner pen^ved it to emit, while 
boUing, an odour like baked apples, from containin|r a trace of v^etable 
matter, and he found it to jiem minute crystals <h superozalate of pot- 
ash, on being slowly evaporated to dryness. The pitchy whose cantents 
Br Turner analysed was a laive one, it had not <^)ened, and th^ whole 
fluid weif^ed om v 66 grains. The upper part of the pitcher deca3rs first ; 
and the fine at which this is observed, is often quite defined. Our laisest 
pitchers measure 6^ inches from the bluest piurt of the obUque mouth to 
the lowest part of the curvature at their base ; the greatest cucumference 
4i inches. Fhwen dioedous. Perfiune ofiensive, resembling in kind, 
thou^ less in d^pree, that of the Lihum pomponkm, Baotme solitary, 
oppodte to a leaf near the extremity of the branch ; its extronity nod- 
ding, till the flowers expand in succession, when it is elongated, and be- 
comes erect. Peduncle round, about 2i feet lonir, of which about 11 
inches at the base is without flowery ; pedieele round, i-| indi long, dus- 
tered irregularly, and frequently bifid supporting two flowers, having a 
small subulate bractea on the lower side near the base, and sometimes 
the appearance of an abortive one opposite and nearer the flower. Cai^ 
4-paited, spreading or sli^tly divaricated; teffments blunt, coriaceous, 
concave, and containing honey, green within when first opened, after- 
wards red in the middle ; two opposite segments slightly overlap the two 
others in the bud. Anthers numerous, collected into a capitulum on the 
top of a hollow club-shaped pedicel, formed bv the united filaments ; 
pUlen an abundant yellow powder. The middle rib of the lea^ the dr- 
rhus, the whole outside of the pitcher when young, but its ribs chiefly 
when old ; the peduncle, pedicels, every part of the calyx which is ex- 
posed in the bud, and a narrow triangular space extending upwards firom 
the axil of the leaf to the bud, which itindudes, are covered with a rusty 
pubescence ; every other part of the plant is smooth. The whole is green 
except the lower part ot the stem, which is brown ; but the leaves, at 
first darkest above, become yellow in Aiding, -and there is a tem^uicy in 
thefm, and in almost every other part of the plant, to become red, parti- 
cularly in the lid, and especially its under side, which uniformly acquires 
a deep red somewhat mottled colour, though at first it is quite green. 
This plant is certainly the same species as the female specimen figure^ 
from the collection of Messrs Loddiges in Botanical Cabinet, 1. 1017^ 
under the name of i\r. destUiaUma, and in Bot. Mag. t 2629. under the 
name of N, Phylkmphora, The seeds from which they sprung were, I 
believe, introduced from Ceylon at the same time. What lAnnseus 
meant by his N, destUiatorioy does not certainly appear, for he refers to 
the Caniharifera of Bumphius's Herbarium Ambomense, v. 5. t. 58. £ 2., 
and to the Pandwra Zeylanica of Burmann*s Thesaurus Zeylanicus, 1. 17., 
— ^figures of plants which difier altogether from each other, as the first, at 
least, does firom the subject of the present artide. If any condusion could 
be dniWQ from the bad figures of Pludrenetius and Grimm, to which refe- 
rence is also made by Lonnseus, I should beUeve that these also difiered 
from each other, and those quoted alongst with them, as they certainly 
do from the present spedes. Our plant difiers frt>m the description of 
PhylUmphora of Loureiro in the stem being branched, the leaves vein- 
less, and scattered, the inflorescence a lateral raceme, in which the pe- 
dicels ^re frequently Infid, supporting two fiowers, and in the an- 
thers being more numerous. In Loureiro's plant, the stem is de- 
, scribed as simple, the leaves lineato-veined and opposite, the inflo- 
rescence a termmal, perfectly simple spike. Otur plant, however, has 
only produced two branches besides the leading saoot ; and this ten- 
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Aeaacy maj poMiblj have been given by its top h&ving been iniured se- 
Teral months ago. The universality of the buds in the axils of the 
kaves, boweTer, makes me b^eve in the branching being naturaL 

^. Kear the extremity of each of the three shoots, a raceme is woduc^sd. 
Our plant &rther differs from Loureiro's description, in the lid never 
jdosing after it once opens ; but the power of alternate opening and 
dosing, even in his plant, was probably imaginary, as his statement of 
the pitchers receiving the night dews cerUinly is. The fluid whidi 
they contain is undoubtedly a secretion, but for what purpose does not 
appear. It is stated to have nearly filled one-third of the pitcher in 
Mesars Loddiffes plant ; but with us it never much exceeded a drachm, 
even in the krgest pitchers, whose capacity was three ounces five 
drachms. The outline figure in Bot. Maff. t. 2629. is verv good ; but 
the detached pitcher is much too contracted in its upper hali, and the Ud 
is not nearly so flat as it always is after it has been fully opened. The 
site c^ the two large nerves is occupied by prominent wings, and the base 
is bent exactly in the opposite direction from that which it takes in the 
outline figure, and in the specimen which I have described. We have 
two plants which scarcely yet exceed the size of seedlings, in which these 
wings, strongly ciliated, are present ; and, as in the detached pitcher, 
t. 2&9. their pitchers are so bent at the base that the cirrhus passes be- 
tifeen the wings. It is probable, therefore, that these appearances are 
peculiar to plants which have not vet advanced to maturity. The 
youngest pitcher on the large plant nas the same relative situation to 
its cinrfaus that the oldest has, and the same absence of wings. In Bum- 
phius*s figure, the position of the pitchers is always, as in the detached 
pitcher of the Ma^^izine. The imperfect figure given by Ammannus of 
nis Bamhtra Zmpaleruhim in MisceU. Curios. Ann. piim. decur. 2. t. 13,, 
seems to approadi nearly to the present species. 

The iVT. dumdoria of Linneeus is quoted bv Lamarck under N, indica^ and, 
notwithstanding some difference in the description, I believe this (iVT. in. 
Ami) to be our species, though reference is made ^com it to Plukenetius, 
Amtnannus, Bidrmann, and Bumphius, to the last indeed with .doubt. 
Where a change of name has become necessary, it is an evil which must 
be ^idured, but as no necessitv appears to exist here, I retain that by 
wMch our plant was universally known, at least in this country. 

Our specimen has been constantly kept in the stove, and now produces a 
very striking effect, by supporting itself on the a^jdning plants, and 
hanging from them its pitchers. It gives off suckers, but not freely, a 
circumstance remarked in the female plant by Mr Loddiges. Mr Mac- 
nab has succeeded in propagating two plants in this way. 



Celestial Phenomena from October 1. 1827 to January 1. 1828, 
calcuUxted Jbr the Meridian of Edinburgh, Mean Time. 
By Mr George Innes, Aberdeen. 

The timet are fauwrted aocordiiu to the Civil reckonfaig, the day tM^iimiiig at midnight, 
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D. 
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16 58 55 


d ])« K 


17. 


7 13 25 


Em. III. sat. V 


2. 


2 34 4 


dMR 


17. 


9 43 44 


d}) V 


3. 


16 44 44 


O Full Moon. 


17. 


15 24 27 


6i)^n 


4. 


16 50 13 
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18. 


6 51 9 


d])2« — 


5. 


18 19 47 


d})« b 


1& 


22 28 12 


6 ?«nL 


7. 


11 33 25 


d})b 


19. 
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# New Moon. 


7. 


20 44 53 


6 5«iil 


19. 


21 25 28 


dS? 


9. 


22 15 12 


d9K- 


20. 


10 65 27 


d})9 


10. 




$ greatest along. 


23. 


47 17 
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4 34 4 


(^ J) 1 « Qi> 


23. 


2 44 27 


<< })¥ 


11. 


5 39 2 
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23. 


13 1 7 


dJ/J J^ 


11. 


20 30 26 


( Last Quarter. 


24. 


11 10 46 
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12. 


3 3 14 


6?^=^ 


24. 


19 18 49 


d9? ^, 

5 First Quarter. 


12. 


12 39 32 


rfD'Tfl, 


26. 


17 52 33 


14. 


10 53 41 
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14. 
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28. 


17 34 49 
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Im. I. sat 11 


7. 
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6 9 Mm 


3. 
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DECEMBER. 






J), 


H. , ^ 




D. 


**• / ^ 




9. 


10 11 6 


6)>oSl 


17. 


1 28 


(5)) 9 


9. 


20 15 6 


6))^ SI 


17. 


12 6 48 


690 t 


10. 


17 67 60 


69^ t 


18. 


13 49 16 


^ New Moon. 


11. 


16 3 31 


( Last Quarler. 


19. 


4 42 1 


Im.n. sat l 


11. 


22 17 34 


6)>y SI 


19. 


20 32 41 


6 J) 9 


13. 


44 20 


6$i^nL 


20. 




$ greatest elong. 


13. 


47 20 


d920TTt 


20. 


14 11 19 


dDW 


14. 


3 3 11 


CJD«TIJ 


20. 


22 3 35 


dD^n 


14. 


13 26 34 


6))3 


22. 


13 29 43 


©enters V^ 


16. 


2 7 46 


6)>^W 


25. 


5 33 27 


JFirstaitajrler. 


15. 


6 41 20 


61)V 


26. 


4 30 66 


rfD' K 


16. 


13 29 44 


cJ9i» t 


26. 


6 35 33 


Im. I. sat. y. 


16. 


16 48 48 


d])2«-= 


26. 


7 16 29 


66 ^W 


15. 


17 19 20 


d^'Hl 
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4 36 27 


rf9¥ 
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8 28 67 
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,30. 


4 43 43 
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16. 


21 33 37 


6 Di/^HL 


30. 


6 60 30 


fi 5 P Oph. 


16. 


21 34 63 


6 })2/5^ 


30. 


6 56 48 


£m. III. sat V 


16. 


23^9 49 
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30. 


7 47 49 
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Times t^the Planets passing ike Meridian. 




OCTOBER. 1 




Mercury. 


Venus. 


Mars. 


Jupiter. 


Satiun. 


Georgian. 


D. 


H. , 


H. , 


H. , 


H. , 


H. , 


H. ' 


1 


12 10 


11 42 


19 14 


12 42 


6 46 


19 6 


6 


12 18 


11 48 


10 8 


12 30 


6 32 


18 50 


10 


12 28 


11 62 


9 69 


12 13 


6 13 


18 31 


16 


12 37 


11 56 


9 62 


11 59 


6 64 


18 11 ' 


20 


12 46 


11 69 


9 44 


11 42 


5 36 


17 62 


25 


12 66 


12 3 


9 36 


11 26 


6 16 


17 32 


NOVEMBER. | 




Mercury. 


Venus. 


Man. 


Jupiter. 


Saturn. 


Georgian. ' 


D. 


H. , 


H. , 


H. ' 


H. , 


H. , 


H. ' 


1 


13 7 


12 10 


9 26 


11 6 


4 61 


17 6 


5 


13 12 


12 14 


9 17 


10 63 


4 33 


16 60 


10 


13 16 


12 19 


9 9 


10 36 


4 13 


16 31 


15 


13 15 


12 26 


9 1 


10 21 


3 64 


16 12 


20 


13 2 


12 32 


8 63 


10 6 


3 33 


16 54 


26 


12 34 


12 39 


8 44 


9 49 


3 10 


16 36 
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Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 
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D. 


H. , 


H. , 


H. , 


11. , 


H. , 
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8 34 


9 31 
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16 12 


5 


11 8 


12 56 


8 28 


9 20 


2 31 


14 67 


10 


10 41 


13 3 


8 20 


9 2 


2 11 


14 38 


15 


10 28 


13 10 


8 11 


8 45 


1 49 


14 18 


20 


10 27 


13 18 


8 4 


8 30 


1 28 


14 1 


25 


10 31 


13 26 


7 66 


8 13 


1 7 


13 42 



Digitized by 



Google 



878 Seienajk liUdHgence. 

On the 3d of November, thtee iriU be aa £d^ of tJ»e M^oa^ yikkf^ ^ 
he gurify vitible : -v . ,< ..n^ 



The Eclipse heginn. 


Nov. 3.' 


U 4^« *♦ 


--_vdc 


Moon rises eclipsed, 


• * 


16 6 m 


'^ ''£{? 


Middle, 


. 


16 38 47.9 




Ecliptic opposition, 


- 


16 44 43.8 




End of the Eclipse, 


- 


18 16 54.6 





Digits edipsed, 10 dig. W 2(K'.9, on the north part of the Moon's disk^ or 
from the south side of the Earth's shadow. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. SquaMs of Wind on the African Shores,— It is well known 
that on the Afncan shore violent squalls of wind and rain are 
very often met with by ships on the coast. They are almost 
always accompanied by the most vivid electrical phenomena ; 
and though perhaps less dangerous in their effects than the 
thunder storms which occur in colder climates, exhibit appear- 
ances vastly more magnificent. The following particulars I 
have heard my father relate frequently concerning these squaUs^l 
and their connec^n with some of the recent disccnreries in'ele^ 
tmiijijWTil atlonce be p^€med^ The i^fsroaieb (^tUe^^tiatt li 
generally foreboded by the appearance of jet black clouds over 
die land, moving in a direction towards the sea, at the same time 
that a gentle breeze blows towards the shore. In these circum- 
stances, the precautions which my father usually adopted, was 
to take in immediately all sail, so as to leave the ship under bare 
poles, and send the whole of the crew below decks. As the 
tornado approaches nearer, the rain is observed to be gushing 
down in torrents, and the lightning darting down from the 
douds with such profusion as to resemble continued showers of 
electric matter. When, however, the squall comes within the 
distance of about half-a-mUe from the ship, these electric appear- 
ances altogether cease ; the rain only continues in the same man* 
ner. As the tornado is passing over the ship, a loud crackling 
n(H0e is distinctly heard among the rigging, occaffloned by tte 
electric inatt^ streaming down the masts, whose pmnts serve 
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to attract it ; and I diink diat I have been told, that, when 
this f^nomenon takes place at night, a glimmering of' Uj^t ili 
observed over every part of the ri^^^ing. But when the squall 
has removed to about half-a-mile beyond the ship, exactly the 
same appearances return by which the squall was characterised 
in coming off the shore, and before reaching the same distance 
from the ship. The lightning is again seen to be descending in 
continued sheets, and in such abundance as even to resemble 
the torrents of rmn themselves which accompany the squall. 
These squalls take place every day during a certain season of 
the year, called the Harmatan season. The jet black clouds be- 
gin to appear moving from the mountains about nine in the 
morning, and reach the sea about two in the afternoon. Ano- 
ther very singular fact attending these tornadoes is, that 
after they have moved out eight or nine leagues to sea, when 
they become apparently expended, the lightning is seen to rise 
up from the sea. The violence of the wind, during the conti- 
nuance of the squall, is excessive. — D. M. MiJnegraden. 

S. Human Voice heard at a great distance. — The distance at 
K^iidi the human voice is heard, has been long well known. A re- 
markable instance of this fact is mentioned by Captun Parry, 
IB a fimner Number of this Journal, in which the human voice 
was heard at a distance of 1.S English miles. Dr Toung m 
his Lectures on Natural Philosophy, states, on the authoritjr of 
Derham, that a man at Gibraltar heard the human voice at the 
distance of ten English miles.— -Fcmy^V Lectures, vol. ii. 
p. 866. 

8. Method qf reducing Barometrical Observaiians to a 
standard Temperature.'^YaTious tables have been published by 
different authors for reducing barometrical observations to a 
standard temperature. Though great care seems to have been 
bestowed in drawing up some of these tables, it is singular how 
little discrimination has been employed in selecting the data, 
from which they have been calculated. Many retain the rate 
of expannon according to De Luc, neglecting the determinations 
of later experimenters, and some of them have even made the 
relative expanrion of mercury in glass tubes, the basis of ihett 
calculations, not r^ecting that the diminution of spedfic gavt^ 
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hfheai MM Bb&altaVSf land Mneay affeotod by dw nskure of the 
ecMMming tube. The npawoa deduoed by> the dUKomt frfu^ 
kwpha» who have examiiied it, is here f^en, oaktaBgAets^ 
mmk»ja£ Sir G. Simckbiii^, as rbfang radior too tut fi[om «b& 
nKai4xf Aeotliers. 

BiqpaiMlaD of Merciuy 
ftam aei* to Slt> Fahr. 

I>«Luc j^ 

1 
LtToirier And JUplace, - - ^^^ 

1 

Hallstrom, . - • - ^^ 

1 
Dulong and Petit, - - - ^^ 

1 
Mean. - - - • - 55.4s 

Frem 1** of Fahrenheit's sciJe this is equal to ^ or 

•00010023 ; which may be called one ten-thousandth, without 
the most trifling error in practice. The barometric column may 
therefore be reduced to the standard temperature of 32° Fahren- 
heit, by the following simple rule, which will make a table un- 
necessary: Before the first three figures of the observed height^ 
place* two cypher Sy multiply by tlie temperature of tJie mer^yury^ 
32°, and subtract the product Jrofii the observed heiglU. Ex- 
ample^ barometer 30.597, temperature of mercury 74°. 

30.597 

74-38» = .00306x42=.128and 3^3 correct height. 
When the temperature of the mercury is lower than 32°, the tem- 
peratureis to be subtracted from 32°,''and the product of the whole 
is to be added to the observed height. Thus, let the barometer 
be as before, and the temperature 15 

30.598 

32° — 15 = 17, = .00305 X 17 = .062, and 3-^ 

30.O49 correct height. 

J. F0660. 

4. Aurora seenm the daytime id CanonmiUs. — The mom- 

log of Sunday the 9tb September was lainy, with a light gale 

from the north-east. Before nudday the wind b^^ to veer to 

the west, and the clouds in die north-western horizcm cleared 

away : the blue sky in that quaner assumed the form of a seg- 
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' tMotdf a very kife circle^ with a wttU defiaed lin^ tbe iik>«idiB 
ab^ve eooUiiuiiig denee, aad coverii^ the rest of the hetmtta^ 
The cmtie c^ the aewe ^wcdi graduiAy indined jncH^io^ 
north, and roaehed an elevation of nearly 90*. In a short M»e 
very thin fleecy clouds began to rise from the horizoD, n^Uhin 
the blue arch ; and, through these, very faint perpendiculfMr 
streaks of a sort of milky light could be perceived shooting : the 
the eye bdng thus guided, could likewise detect the same pale 
streaks passing over the intense azure arch ; but they were «3l- 
tremely slight and evanescent. Between 9 and 10 in the even- 
ing of the same day, the aurora bc»*ealis was very brUliant : so 
that there is no reason to doubt that the azure arch in the mom^ 
ing, and the pale light seen diooting across it, were connected 
with the same phenomenon. 

5. Aurora Borealis. — On the 29th of August last we observ- 
ed at Milnegraden, in Berwickshire, from 11 until half p^t J 2 
o\;lock, a fine display of the polar lights. The centre of the ardi 
ilppeared to be nearly in the magnetic north, and its light as well 
as that of the beams was brilliant. The evening was clear and 
calm ; but on the following morning the wind changed, and heavy 
rain, with a strong gale of wind succeeded. On Sunday even- 
ing, 9th instant (September), we noticed at Roslin another dis- 
play of the polar lights. They were first visible about 8 o^cladc 
p. M., and continued until 12 at night. When first observed, they 
appeared in the form of a single luminous arch, low in the atmo- 
^here, (to the eye at times appearing almost to touch the ^ur&ce 
of the earth), extending from NW. to SE., with accompanyu^ 
flitting beams. After some time, the position of the arch gca- 
dually changed, and at length became nearly stationary, in a 
NE. and NNE., and SW. and SSW. direction. It gradually 
rose higher in the atmosphere, became double, its light ^rew 
more intense^ the beams more numerous, and exhibiting their 
usual flitting motion. Towards 12 o'clock the beams and arches 
became faint ; at length there rem^uned but a faint pale yel- 
lowish l^ht occupying the q)ace, which, in its turn, at length 
disappeared. These lights, as is generiJly the case, were accom- 
panied with cirrus clouds. It is worthy of remark, that the cir- 
rus doud, when carefully observed, appears generally more or 
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less agitated,*— a fact illustrative of its connection with the polar 
ligfats. It is even probable, that the cirri observed during tbe 
day time are often accompamed with polar lights, wliich, ho w- 
eva*, are invisible, owing to the stronger light of the sun. This 
display of the polar lights, like that of the month of August, 
was followed by a chai^ of wind, rain showers, and galed of 
wind. 

6. Meieor.'^A very fine meteor was seen at Laytonstone, 
about four miles north of Greenwich, on the 21st of May last, 
at lO** 80™ p. M. When first seen, the meteor had the appear- 
ance of a small spark, moving slowly in an oblique direction 
across the western sky. When about half through its course, the 
light suddenly and rapidly increased in splendour, assuming a 
very rich yellow hue, and emitting sparks from the main body. 
After this ajqiearance of ignition, it left a few feeble sparks, 
which continued to move in the same right line a short space, 
and then disappeared. Jupiter shone at a little distance above 
the meteor, but very far short of its brilliancy ; though idmilar 
in its exploinve appearance to a rocket, the meteor was at mic^ 
to be distinguished from any projectile of that kind, by the rei 
mio^able straight ditectimi bf iti dQ^iiW,'fi^ f^t tote^%if^^ 
dUfflheleastappearanee of the cdorst^^ which the^atti-a^ti^'^ 
gravitation to the earth wouk! hav^ bccaraoned. Th6 Mk^vi^ 
observations were immediately taken respecting its coui^ : J^tSi^ 
tude of its first point of appearance 9S* ; altitude of its Icist point 
of extinction 10° ; length of its course 28° ; bearing of its first 
point 54° west from south ; bearing of the last pcwnt 87° west 
from south ; the time occupied in traversing its course rather 
exceeded four seconds. The meridian of Greenwich is scarcely 
half a second west of the place of observation. The above me- 
morandum may be interesting to other observers, and serve as 
materials for calculation. 

7. Luminous Cross in the JST^az^^n^.— Luminous crosses, oc- 
c^oned by peculiarities in intersecting halos, are sometimes ob- 
served in the sky, particularly of arctic countries^. Some ^reiu 
t&kided miraculous crosses which have been seen in the i^ in m^ 
d^m times, are to be traced to atmospheric refie)[$tidnii. * la tlie 
ntonth of February 1827, a shining cross, we are infcntnedb^ 
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the public journals,, was obseirved in the air at Pmctiers, towards 
the dose of a mission which was preached there. Four thou- 
sand persons, we are told, saw it ; many considered it as mira^ 
culous^ but it was remarked by others, that, before the condu- 
»on of the sermon, a cross was erected on the ground, and then 
it was, and not till then, that the luminous cross appeared in 
the atmosphere. 

8. Polar Lights in Siberia, — Baron Wrangel remarks, that, 
in Siberia, when shooting stars pass across the space occupied 
by polar lights, that fiery l)eams suddenly arise in the place 
traversed by the shooting star. Further, that, when a polar 
beam rises high towards the zenith, when the full moon is also 
high, it gradually forms aluminous circle around the moon, at 
a distance from her of from 20° to 80** ; remains in this form for 
a short time, and then disappears. 

HYDROGRAPHY. 

9. Water, qfihe Dead iSea.— ^Five different analyses have been 
made of the f«ned water of the Dead Sea^ the first by Macquer, 
Lavoisier, and Le Sage, (Mem. de TAcad. de Scienc. p. 1778) ; 
the second by Dr Mtftcet, (Phil. Trans- for 1807, p. 896) ; 
Ibe third by Klaproth, (Bat b. v. p. 185) ; the fourth by Gay 
IjiWsac, (Ann. de Cbim. ^t FhysiqMe, t. xL p. 197) ; and the 
^^ by Hermbstadt, (Schweigg. Journ. bd. 34, s. 153). A 
sixth analysis has just been published, by C. 6. Gmelin, in the 
l^enuHrs of the Wirtemberg Society, vol. i. Gmelin^s investi- 
gation is interesting on account of his having detected brome as 
one of the constituents of this water. The following is the re- 
sult of his dialysis : chloride of lime, 3.S141 \ chloride of mag- 
net, 11.7734; bromate of magnesia, 0.4393; chloride of soda, 
7.0777 ; chloride of potash, 1.6738 ; chloride of alumina, 0.0896 ; 
chloride of manganese, 0.2117; muriate of ammonia, 0.0075; 
sulphate of lime, 0.0527=24.5398 ; water, 75.4602. 

10. Analysis of the Water of the River of Sagis in Siberia.--^ 
The liver Sagis flows in the Kirgis Steppe, between the Lake> 
Aral and the Caspian Sea, and contains so much saline «mat- 
ter^ that its water is not drinkable. A portion of this water was 
examined by Dr Hess, at present in Ixkutsk, who found in 
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won parts tbeibUowiiig saltt :~9Qlphale of sodtt, €.805 ; Mil- 
phflte o£ lime, 4^11 ; muriate of magnesia, d^.941 ; and muriate 
of aoda, 70.598«4)5.885. 

11. Df Daubeny's Circular re^^ting mfbrmaium in regard 
io Mineral Watere^^^or many years past we have urged the 
knportanoe of attencioa to the obemioal and natural bistcwy of 
hot-springs and mineral waters, and we are happy to find the sub- 
ject tidcen up by one so wdl qualified to do it justice as our 
friend Dr Daubeny. The following copy of the prinied circH^ 
lar will explain Dr Daubeny^s wishes. 

*^ l^l^ Beiof^ dedrous <tf inrestigating the properties of such of oer mineral 
waters as appear as yet to be known but imperfectly, I take the liberty of so- 
liciting information respecting those in your neighbourhood, and of submitting 
to you for that purpose the following queries : — !«/, Are you aware of any 
springs in your country, or in those adjacent, the heat of which exceeds the 
medium temperature of our climate ? 2i, Is the temperature of such firings 
fixed or variable ? 3d, Do you know of any distinguished firom ordinary wa. 
ter by certain peculiarities, either sensible or chemical ? Ath, Are you ac- 
anahited with any to which medical Tirtues are or have been ascribed, or 
which, when taken, produce any remarkable ^ects on the animal iiinctions ? 
bthy Do* the springs above idluded to give out any gaseous products, and of 
what description ? 6/A, What is the geological character of the stratum from 
which they arise ? ^ih^ What effects do they produce on the stones and other 
substances with which they come in contact, upon the contiguous soilor upo^ 
gBJmals ? ^th, Are there any works in which a detailed and authentic account 
(rf" such springs may be found ? In addition to answers to the above queries, 
I beg leave to request any further information relative to hot or mineral wa- 
ters which you may have it in your power to afibrd me ; and shall likewise 
feel obliged by receiving samples of the more remarkable ones, careftiUy corked 
and sealed on the spot, and in quantity not less 'than a pint. They may be 
addressed to the Chemical Laboratory, Broad Street, Oxford, for Chahles 
Daubent, Professor of Chemistry, Oxford."— Ox/ord, l^th July 1827. 



GEOLOGY. 

12. Ride to be followed in examining Caves cofitaining Fossil 
Animal Remains, — Professor Buckland states, that the best rule 
to follow in pursuit of antediluvian remains in caverns, is to sor 
lect the lowest part in which any diluvium can have accumu- 
lated, and 'there dig through the stalagmitic coat, and seek for 
the teeth and bones in the mud and pebbles that lie below. He 
also proposes, as a test for distinguishing bones of this antiquity. 
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their property, af aihanxig to the toi^iie, if applied to lbe» af< 
tear tbey are dry^— na property, aj^parsntly d^ved from the hm 
of animal gelatine they haive susfeffined, without the wbttitutiGii 
of any miniera) sdbstance^ Biieh- as* wa find in the bones imbeds 
ded in the r^ular strata. This test extends e<|ually ta the 
bones d the osseous buBoeia of caserns and fissures, and to those 
in all superficial deposes (^ diluvium, excepting such asai^e too 
clayey to have admitted the percolation of water.; but the pro« 
perty of adhesion is rarely found in bones from recent aUuviinu, 
or from peat-bogs ; nor does it exist in human bones, which Dr 
fiuckland has examined from Roman graves in England, and 
from the Druidical tombs of the ancaent Britons, nor in any of 
the human bones which he has discovered in the caves of Piur* 
latfd and Wokey Hall. Dr Buckland prc^Kxses to apply this 
test to the much disputed case of human bones, said by Schlot- 
h&Td to baive been discovered in the oave of Ebstritz, in contact 
with those of the rhinoceros and other extinct animals.--viimab 
of Philosophy^ August 1827. 

, 13. On Chains of European Mountams.^^The third volume 
of the llecueil des Memoires de la Society de Greographie is in 
the press. It entirely consists of the important work of M. 
Bruguiere, on the Chains of the European Mountains, to which 
the Prize of the Society was awarded in 18^. 

14. Death ^Professor Brocchi, — Professor Brocchi, so well 
known by his numerous works on geology and conchology, and 
who was employed for five years in travelling through Africa, at 
the charge of the Pacha of Egypt, as director of a company of 
[European miners, died, just as he was on the point of return- 
ing to Europe with the result of his various researches. 

15. Discffoery of Fossil Mammalia in Auvergne, — ^Very inte- 
resting fossil bones have lately been discovered in Auvergne, of 
which figures and descriptions are at present in the progress of 
publication. The bones are buried in a series of sandy strata, 
about two metres thick, arising from the debris of primordial 
deposits, and containing some fragments of lava. These beds 
of sand are covered by a bed several hundred feet thick of vol- 
canic tufa, composed of fri^ments of pumice^ and contaimng 
pieces of basalt, and considerable blocks of lavas, resembling 
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tboM of MoDt-DDre. Tbb depoeit is iitterrupled bgr * bed of 
rdled pebUes ; it fcMins the [Jatform which crowns the moim- 
tain of Perrier. Under this depont, which contains hemes, there 
is a thick bed of pebbles of a large size, volcanic and primitive^ 
of from three to four metres thick, which rests immediatdy up- 
on the limestone depodted in fresh water4akes, the strata of 
which oontun, akmg with other remains c^ animals, a multitude 
c^ shells analogous to thoscf which live, at the present day, in 
our marshes and brooks. The bones of this latter deposit, 
which is the oldest in the order of time, bdong to genera which 
no longer exist on the earth, and to species of genera still exist- 
ing, but which are themselves extinct. They belong to lophio* 
dons, anaplotheria, dvets, species of the genus lagomys, firesh- 
water tortoises, crocodiles, and serpents. Amon^ them are eggs 
perfectly preserved, and skeletons of birds. The more modem 
deposit contains bones of tapirs, elephants, rhinoceroses, horses, 
hif^xypotami, mastodons, beavers, dogs, mice, of several large 
cats, tigers, panthers, and eleven or twelve different species of 
the deer kind. All these bones completely retain their original 
form, even their chemical nature has been Uttle altered ; for they 
contain thirty-six parts of phoqphate <tf lime, and seven of animal 
matter^ 

16- Tt-nm^ F«/teriif^#S'tonf.--Thefilteritig stone of Tene- 
nff is one of those modern calcareous formations described by 
Dr Fitton, in his interesting geological view in Captain King^s 
Voyage. Von Buch, in his Gkology of the Canary Idands, de- 
scribes the filtering stone as daily forming on the sea-shore, by 
the agglutination of broken diells, and fragments of trach3rte 
and basalt, by means of a calcareous anter deposited from the 
comparatively hot sea-water of the tropical seas ; and most of the 
grains of the rock thus formed have a calcareous crust, formed 
around a nucleus of trachyte, basalt, or fragments of shells, and 
the whole much resembles oolite ot roestone. He adds, " Since I 
witnessed the formation of the filtering stone, I do not deny that 
the oolite of the Jura limestone may have been formed by agi- 
Ution, in warm water, of fragments of shells ; and I doubt not 
that beds of oolite may, even now, be depositing in this way on 
the coral banks of the tropcal r^;ions.^ In Captain Camjdb^a 
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aocount 6t the Island of Asceiisbn^ published in a A>rn)er num- 
ber of this Journal, a modem calcareous formation is m^ticmed^ 
and rocks of the same description occur in Scotland, 

MIN£aAL06Y. 

17. HydrosUicitey a new Mineral Species. — ^Dr Kuh, in his in- 
augural discourse, entitled " De Hydrosiliclte, nova fossilium 
specie, Berlin 1826,*" informs lis, that he found, in the serpentine of 
Frankenberg in Silesia, along with chrysoprase,opal, and pimelite, 
a mineral which he names Hydrosilicite. It is white, without 
lustre, feels greasy, translucent, fracture even, soft, does not ad- 
here to the tongue, amorphous, and appears to be almost entire- 
ly composed of pure silica and water. 

18. Chrome in different Minerals. — According to Walchner's 
experiments, chrome occurs not only in the different varieties of 
olivine, but also in several other minerals, in which magnesia is 
a constituent part, as in many steatites, actynolite, all serpentines, 
greenstone, basalt, &c. 

19. Fluoric and Muriatic Acids in Apatite.^^GxxstAve Rose 
finds that apatite contains not only muratic acid, but also occa- 
sionally a considerable portion of fluoric acid. 

20. Glaukoiite^ a new Mineral Species* — Thi& mineral, found 
by Menge in Siberia, occurs imbedded in a compound of com- 
pact felspar and granular limestone, which sometimes contain 
scales of talc. Its colour is lavander blue, which sometimes 
passes into green. It is translucent on the edges, with a splintery 
fracture, vitreous lustre, a hardness intermediate between that of 
fluorspar and felspar, and a specific gravity of 2,721. Accord- 
ing to Dr Bergemann it contains the following constituent parts : 
Silica 50.583; Alumina 27.600; Lime 10.266; Magnesia S.733; 
Potash 1.266; Natron 2.966; Oxide of Iron 0.100; Manganese 
0.866 ; Loss 1 .733. = 99.113. The iron and manganese are not 
essential constituent parts of glaucolite, as is shewn by the range 
of colour extending from blue to white. The magnesia appears to 
be derived from the talc scales. Hence if silica, alumina, and lime 
with alkali, be considered as the constituent parts pf glauco.- 
litc^ the following will be their proportions ; Silica 54.58; 
Alumina 29.77 ; Alkali 467 ; Lime 1 1.08 - lOO.OO.— Pcggvn. 
drqfs Jnnalen, St. 2. 1827. 

JULY — SEPTEMBER 1827. B h 
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9i\, llmenite is Axotoinota Iron Gkmce^^In the JaiMui^ 
Number of the Annals of Philosophy^ M. Levy says Ilmemteiis 
the axotomous iron-glance of Mohs ; more lately Guatave^Rdse 
,has come to the same conclusion. He finds the axotomous iron 
glance to be titaniferous, — afact which need not surprise us, when 
, it is recollected that iron-glance and titaniferous iron-^jrf'yhave the 
same crystallisationi 

S2, Apatite in Secondary Trap and Trachyte.-^ ApatiUior 
phosphate of lime, in small crystals, occurs imbedded ia the'se- 
condary greenstone of Salisbury Craigs in this neigMbowJbood. 
It has also been found in the trachyte and hornblende of the 
Eifel in Germany. 

23. Boracic Acid in Mica.-^GmeliHy in u«ng the blowppe 
test of Dr Turner, for ascertaining the presence of the boracio «icid 
in minerals, has detected it in the lepi^ite of Rozna and Uto, 
in the pinite of the Valley of the Muloa near Pemg in Saxony, 
.and in mica of a graphic granite from Siberia. He has idsoy in 
the moist way, found boracic acid in^a ^Iver white mica ^m 
Fahlun. The proportion in lepidolite> appears about 4 per 
cent. 

24. Curved Lamellar Heavy Spar^ amw Speeie^-^TL\n& mi- 
neral, as it occurs in the FreyWg mining distnct, aocerding 
to Br^haupt^ has a specific gravity of 4.02 — 4.29r whereas that 
of true heavy spar is 4.30 -^ 4.58 ; further, it is a compound of 

/sulphate of barytes and sulphate of lime. It decays mate readily 
- tjiian straight lamellar heavy spar, owing, to the anbydmuB sul- 
phate of lime passing oa exposure into gypsun^ H« jpmes 
]X calcareous heavy spar. . • 

26. Fluoric Acid in Felspar. — The g?nus felspar, atiooHing 
to Breithaupt^ contains at least seven well marked speeieiy^ viz. 
petalite, perikline, orthoklas, tetartine, pligoklas, LabradcM-/ and 
anortbite. AH tlie species have been fcmnd to ceotain-^uonc 
acid, 

BOTANV. 

26. Botanyqf the Dutch East India Possessions. — The'cH^le- 

^ lusted Dutch Naturalist, Dr Blume, has lately arrived inTEurope, 

lifter ja residence in Java of nine years. He has brought with 

V him an immense coUcetion of objects of Natural History^ arid in- 

u^ tends publifiiufifg HiA extensiire work oh the botany rfihe'Diitch 
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Eiaat ilndia ♦ Possessions. A» prectirsoiy ta this work, he^ pu- 
UWied^jat Bmtavia, a View of the Vegetable Kingdom rf JTava^ in 
Fifteen Parts. 

-27. Gommofi ^Sugar exisHng in ike Jbrm 6f gtmns m 
Jl€fwers.&f: Rhododendrtm p(mtieum^-^M, 'Jaeger discovered^^^n 
April laSSyon a ptant of ^Rhododendron pontieum, wUeh he kept 
iiLbis'JXBomf and which was covered with flowers, grains of com- 
moa«ugar, pureaad of a white colour, on the inner surface of 
the upper di^sion of the corolla. The quantity bf grains cdl- 
lected fram about 140 flowers, amounted to 876 centigrammes. 
The mean weight o(> each grain was* two centigrammes. The 
j^ysicaland chemical properties of these grains approach so^ntich 
to-diose of common sugar, that no essential 'difference could be 
detected between the two substances. 

38. Onihe CotUm^ ike Anckfds.-^Uhe sjnenyray of the 
vegetables, known to ^e ancients, is one of the most dfficult 
pcnnts of science to establish^ and is a continual subject of re- 
gret, especially when reference is made to vegetables, which 
have been extenavely employed. M. Mongez has therefore 
rendered a service to science, by clearing up this port of the his- 
tory of cotton, in a memoir lately published. -Two veiy diffe- 
rent vaegetab W have been tM>nfounded under the name (^ cottrai, 
die iBombax and the €h$^ffpium' or cotton* tree. * It is^ the 
fermer of these thatwas designated by Herodotus, as well as 
by^Simbo,' who relates, that the Macedonians employed iit 'Ba- 
bylo&ia^ the down of ^ the tree which bears wod to make hous- 
mgs for horses. Theophrastus speaks of both. The substance 
which Virgil^ mentions as fidbrtcated by the «^r^^^ is the cotton 
wfaid) came from Bactria, called serique. The Gossffpium was 
only cultivated in Egypt after the time of the Ptolemies ; in the 
*W«8terd'Morea, in llie second ceiftury . - Asia ahd Persia, among 
Q^faer^oomitries, already possessed very celebrated mamifiEietures 
of cotton. It was used* as a substitute for piq)yrus,-and"the 
parchment which succeeded it, until it was itsdf replaced by 
piqper made from flax* and hemp. The word cMan evidently 
eomeH'Stomg^ho^kn^ by which the Arabians^ who cuhivatedHhis 
vegetable before the commencement of ourera, <lesignated^ it, 
and ffom OotUmara (now Canora), a country on the coast of 
MaUiar^ Irom whiob^the Aralnans lUid Egyptians ^carried it in- 
V to their respective countries. 
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9Q. Brick 7Va.~The Moi^s, and most of the Nomadtc 
tribes of middle Ama, make use of this tea ; it serves them bot& 
for food and drink. The Chinese carry on a great tfade ii» 
it, but never drink it themselves. In the tea manu&ctories, 
which are for the most part in the Chinese government of 
Fokien, the dry, dirty, and dami^ed leaves and stalks of the ted 
are thrown aside ; they are then mixed with a glutinous sub- 
stance, pressed into moulds, and dried into ovens. These bloefcs 
are.called by the Russians, on account of the shape, hrick tea. 
The Mongols, the Bouriats, the inhabitants of Siberia beyond 
Lake Baikal, and the Kalmucks, take a piece of this tea, pound 
it in a mortar- made on purpose, and throw the powder into a 
cast*iron vessel, full of boiling water, which they suffer to stand 
a long time upon the fire ; adding a litde salt and, milk, and 
sometimes mixing flour fried in oil. The tea, or broth, is known 
by the name of Satouran. It is very nourishing. — Timkmishf^ 
Travels. 



ZOOLOGY. 



so. Asiatic Elephant — Cuvier says the Asiatic elephant is 
fifteien or sixteen feet high. This appears to be a mistake ; ele- 
phants in India rarely, if ever, exceed eleven feet in height. 

31. Organization of the Camehpard. — ^At a meeting of the 
Academy of Sciences, Paris, 10th August, M. G. St Hilaire, 
demonstrated from the skull of a young giraffe, that the hom» 
of this animal are not simple excrescences of the frontal bone,^ 
as commonly supposed, but a superadded bone, which it is possi- 
ble.at a particular period to separate. This circumstance n 
common to the cervi or deers, among which M. Gec^roy pro- 
poses to class this animal. 

32. On the Gossamer-web. — ^A paper was lately read before 
the Linnean Society, entitled, ^^ Observations and Experiments 
made with a view to ascertain the means by which the Spiders 
that produce Gossamer effect their Aerial Excurdons; by John 
Blackwall, Esq. F.L.S. of Crumpsall Hall, near Manchestar^^ 
After noticing that, in the absence of accurate observation^ 
the ascent of gossamer-spiders through the atmoqdiere had been 
conjecturally ascribed to several causes, such as the agency of ^ 
winds, evaporation, electricity, or some peculiar pbjpsical povers 
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of the insedis, or horn ibeir webs b^Dg lighter than the air, 
Mr Blrokwall states, that the ascent dP gossamer takes place 
&aly in serene bright weather, and is invariably preceded by 
gossamer on the ground. He then details the phenomena of a 
remarkable ascent of gossamer, October 1, 18^, when, a little 
bef(»)e noon, the ground was everywhere covered with it, the 
day bring, calm and sunny. A vast quantity of the fine shining 
lines were then seen in the act of ascending, and becoming at* 
taehed to each other in various ways in their motion, and were 
evidently not formed in the air, but on the earth, and carried 
up by the ascending current, caused by the rarefaction near the 
heated ground ; and when this had ceased in the afternoon, they 
were perceived to fall. An account is added of two minute 
spiders that produce gossamer, and of their mode of spinning ; 
and particularly when, impelled by the desire of traversing the 
mir, they <:limb to the summits of various objects, and thence 
emit the viscous threads in such a manner, as that it may be 
drawn out to a great length and fineness by the ascending cur- 
rent, until, feeling themselves sufficiently acted upon by it, they 
quit hdid of the objects on which they stood, and commence 
then* flight Some of these insects, which were taken for the 
purpose of observation, when exposed to a slight current of air, 
always turned the thorax to the quarter from whence it came, 
and emitted a portion of glutinous matter, which was carried 
out in a line. 

83. Identity of the two nominal Species of the Omithorynchusi 
—In a memoir printed in the Annates des Sciences NatureUes 
for December 18^ M. Greoffioy St Hilaire proves, from facts 
observed by him in a number of individuals of omithorynchiis, 
that the pretended specific characters taken from the red or brown 
ooloiur of the hair, or the relative size of the spur in the male, 
are of no value, the circumstances on it^hich they are founded 
being irregular, and indicative merely of individual differences. 

84f. Glandtdar Apparatus^ lately discovered in Germany, ori 
the Abdomen of the Ch-nithorynchus. — M. Geofiroy St Hilaire; 
in a paper in the Anmdes des Sciences Naturelhs, December 
l^i6, denies that the gland discovered by Meckel, and consi- 
dered by him as the mammary gland of the omithorynchus, ' is 
a: true mammaary gland. He founds his opinion on the organisa- 
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lion c^ thft^and-tiDtqueiiion b^ng^^emii«Ly*diffei!«nt fromtthftt 
of the maminary gbmd 4n wenaii^i aB^ iespwaUy . in^. llttmWBwit^ 
pial aMinals, in the^ absence of aU traces of t^als, t^gstlMr iwith 
the e xi s t e nce of a-^b^di, : which. wcKild render sucAiQir^ exftmody 
difficult, if not impossible, and on vaiious other circttiistAiMBft 
He thinks that -the gland in question is analogous to.that wUch 
exists on^he aides of the salamanderst^or'Still more to tbeiglaB^^ 
dular^qppuvtuson the abdomen c^-the sorioes or shreira?wliick 
iaiksUned to secrete a fetid humour, espec^Uy during tbe brtedi- 
*ing. season. 

85. JSemorkmble Hybrid."^*' There ia here «t present - an ani«- 
mal produced between a«ti^andamiffe* The authorities (^ tbe 
place have attested the pheiMKnenon. Tbe appearance of tbe 
creature is very singular ; the fore part is thait of- a^faorse^ the 
binder part that of a-stag ; but all the feet are like those^of the 
latter ammal. The same stag has covered another mare. The 
king has purchased the hybrid for the Pfimeninsili where there 
isa menageria^—is/arf ro^^a Letter to M. de FermsaCy dated 
Berlin^ 27^ Januart^ 1827. 

d& Microicapic ObsertxUien^ on Jnimei THseues ; by Dr 
HoxKSKiK, Mid J4 J. LisTBA. — ^In a very interesting paper in 
tbe Annate of Phihsop/ii/j tor August 1837» Dr Hodgkin and 
Mr Lister state tbe results of their mieroscopa observations ^on 
animal tissues, which di&r much from those of -an excellent ok* 
server, Dr Edwards of Paris. Dr Edwards mmntains that the 
elementary parts of all the tissues are globular; wberteas:Our 
autbcnrs 6nd that muscle^ narve, artery, and oeUuImr mem- 
brane, Bxe Sbrow. The brain appeal^ to have at globiUar^stme* 
ture^ TheDEunute particles of milk are globular, but these oT 
the blood are circular, flattened^ and transparent 

37. Camelopard.'^Hkherto natiural historians have commits 
ted the same error with respect to the- cantelopard^ tbattbejr 
have committed with respect ta the rlnnooerosy the elephant, and 
other larg^animals^ namdy, the errcur of. recognisii^; only one 
species.' Tlie camelopard now at the Museum at- Paiis^ diffim 
in so many essential anatoBsical charactersr from the kind at the 
Cape, that it eannot be doubted that there are atleast two kimbl 
The new one is- called die Senear Gamdopard, froaiithe nattie 
of the country where it lived. A^curious oiieumatanee recently 
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hsppenediwitk reference to it, .Soine(£g3rpti«ns:.g€iiog'to'6eei]t 

iii>tlittL dress of their country, the. animal gave evident ognB of 

joyv and loaded tkem.with caresses. Thb fact is explained b]n 

the livdy affection which the camelopard entertains for^the 

Arab tto whose o«re it is entrusted ; and it was therefore oatnral^ 

ly rejoiced at the sght of the turban, and costume worai/by it^ 

kei^»fir. M. Mongez has been reading at the Acaden^ of 

SoauieSy a paper, tmciog the. natural history of the camelopard^r 

fn>m the tesbmony. of writers who have spoken of it, either'a& 

having themselves seen the animal, or as having long lived .with * 

perscHis who were acquainted with and had observed it. < He 

points out Moses as the most ancient writer who has mentioned 

the camekfMurd; expresses his astonishment at the sUence o£ 

AcifltQ^ reape0ting it, aad cimcludes from that silence not o^y 

that the camelopard was at that time unknown to the Greeks^ 

but even that it did not exist in Sigypt, as otherwise AnslQtW^ 

who had travelled into that country, could not have failed to.re^ 

mark it The first living camelopard that appears to have been 

seen in Europe, was in the time of Julius Caesar, the ye»: 709 

of the Roman era. After that period, it was introduced Hito 

Borne by the Emperors, on various occa^ons ; sometimes in.th^ 

games of the circus, sometimes in the triumphs over the African 

princesL Albert the Qreat, in his treatise De AnimaUbw^ is tlM 

fiiBt writer of modem times who speaks of the camelopard- J» 

1486, one of the Medici possessed one at Fkn-^ice, which; Uv^ 

there for some time. It appears that the camelopard is somen 

times a very savage animal ; and it is supposed that th^ dxflfeiv 

ence in its character arises frc^ a difference in its education, ^nd. 

treatment % ^ 

38. Hirudo muricaiOy Iinn.-*-It has been thought (Jomm^ 

qfJSoimce^ No. xiii. p. 161.), that the ova imd youog of this 

qpecies of seaJeech had remained unknown till this season (1827)» 

It Js^but dcttng jusUce, however, to a distinguished observer qf 

this place (Jdm Graham Dalyell, Esq,) to mention, diat,, i^ 

the year 18S@, he bred this animal in jars of sea> water, watchii^ 

all the changes, from the Uying of the eggs to the evolution of 

the perfect animal. Beautiful drawings of the ova and ypiM^, 

made in July 1828, and bearing that date, are now be£are.iis^; 

and in some MS ^ notes whidbi accompany the drawings, Mr 

Dalyell remarks, ^^ The Hirudo muriccUa propagates by eggs of 
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angular ocnifonnatioD, forty or fifty of which are found de- 
posited in irregular groups, on shells or other substances. 
A short stalk rising from a broad thin sole, firmly attached 
to the substance subjacent, is crowned by a globular head, 
with a distinct umbilicus on the side. Here is contained a 
tehaeious transparent albumen, of the faintest red. The egg is 
ori^nally of a fine soft downy aspect, white, or rather tinged 
with the lightest carnation ; the umbilicus of beautiful orange. 
But the whole speedily alters, and in two or three days, be- 
* comes of that dark uniform olive, under which it always ap- 
pears when withdrawn from the sea. Each egg contains a 
single embryo, which, on attaining maturity^ issues through the 
umbilicus. It is then about an inch long, and of a brown 
cdour. Both eggs and young have been produced in my pos- 
sessicHi, from January until April."*' Mr Dalyell has remark- 
ed some curious facts respecting this animal. " If solitary, 
it is torpid in confinement. But, on a stranger leech being 
introduced, both seem to experience very agreeable sensations. 
Their nedcs are intertwined, considerably activity is displayed, 
and one or more milk-white vesicles, resembling minute grains 
of oats in figure^ are seen protioiding from the neck or its 
vicinity. Some observers have represented a leech, apparently 
the muricaia, with horns. Have they been deceived by the 
vesicles,-'-or is there really a leech with horns?"" None such 
has ever occurred to Mr Dalyell among eight species of Scotch 
leeches, of which he possesses drawings and descriptions. 

39. The Elk. — That magnificent animal the elk, the monarch 
of the northern forests, and which so greatly exceeds every other . 
in size, is an inhabitant of the more southern latitudes of Sweden 
^d Norway ; but is not found in Pinmark. This animal pos- 
sesses, in a singular degree, the qualities of both the horse and 
&e 02C, combining the fleetness of the former with the strength 
of the latter in drawing burthens. In former times, when it 
was foiHid in greater abundance in Sweden, the powers of this 
animal were made subservient to purposes of public utility ; and 
Fischerstrom informs us, that, in the reign of Charles the Ninth, 
elks were made use of f<»r the purpose of conveying courier^ - 
and were capable of accomplishing, what would appear incredi-i. 
%le, namely^ 36 Swedish miles, about 234 English miles, in a 
day, when attached to a sledge, which fiir surpasses the powers • ^ 
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of the rein-deer. DareUi, a Swedish gientleitoan, publidied, i 
years i^, in the Transactions of the Academy of Sciaoces (Ve- 
tenskaps Academiens Handlingar), an interesting account of the 
habits, as well as singular dociUty and sagacity, diqdayed by a 
male elk, which, having been caught when young, upon his' 
property, had been k^ domesticated by him for many years: 
He introduces some curious speculations upon the uses to which 
these animals might be applied in time of war ; asserting, that fK 
single squadron of elks, with their riders, would put to immediat^^ 
route a whole regiment of cavalry ; or, employed as flying aitil- 
lery, would, from the extraordinary rapidity of their motions, 
ensure the victory. The facility with which they are able to 
cross rivers and broad fiords, would render them likewise ex- 
tremely serviceable during a campaign, for the purposes of. re- ^ 
connoitring, conveying despatches, &c. A remarkably fine liv- 
ing specimen was recently sent over to this country from Ver- 
meland, where it had been taken when young, and waa intend- 
ed as a present to his Majesty from Mr Wise, the consul-gene« 
ral of Sweden. Notwithstanding it was tractable to a singular 
degree, an accident most unfortunately befel it, owing to the 
stupidity and neglect of its attendants, when on its road be- 
tween Harwich and London, which was the occasion of its deaUi. 
Although not more than two years old, it was of the surprising, 
height of nineteen hands {i, e, 6 feet 4 inches), being thiis very 
much above what is considered a great height for a horse, viz* 
^xteen hands; it had still not arrived at its full growth, and, in 
all probability, would have attained an additional foot*.*— 
Brooke" e Travels in Lapland'^, 

ARTS. 

40. Green Fire, — This is made of equal parts of pounded , 
nitrate of barytes and charcoal, well mixed together. It is u^ . 
in ghost scenes, and gives out a greenish flame with a white v. 
»noke, and makes the countenance assume a deadly hue. ^ 

41, Object of Embalming in Egypt — ^A French chemist, M. ^ 
Julia Fontenell, in a discourse delivered on occasicm of the open^ 4 
ing of an Egyptian Mummy in the Theatre of the Sorbonne at . 

* Mr Pennant says, that the greatest height of the elk is seventeenliuids. ^ ^ 

f A fine skeleton of the elk has been lately presientefd to tfae-E^burghi ■-: 

College Museum, by Mr Seton of Stockholm. ^ . , ^«. 
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Fm$yhm^^&edsmi0j^Km respectii^ the- cause of embidB^. 
100 V^ I^gyp^* ^^ ^^ EgyptiatpM were led to it from physical ne- 
etmkj.* ]>iimg .fqvMF'inon^s of every year, thd inundation pf the 
Nile ao>y«xa almost miih^y the wboleof the sur&ceof Egypt which 
is.under cultiration. Under the reign of Se809»tris, for an extoit 
oflenitory 4>f ab^ut SSSO square leagues^ th^e would be a popa- 
latkHi of 63SS perscNU per square league, which would -preaeat 
850^000 dealhsjper annuuL These corpses . must be gotten rid 
(^^ either by burning or by interment ; if the latter, they must 
be biumed around the inhabited sppts, of in those whic^ w^re 
inundated by the Nil^ and then the. decomposition of these 
b#die6 would have been a source of infection ; and for burning 
bodies ^there was a want of a sufficiency of wood. But the soil ci 
Egypt abtimdain springs of natron, and sub-carbcmate of soda ; 
imd as tluB substance is antiseptic, the inhabitants w^e natu- 
rsHy led to preserve with it the corpses of the dead. In sup- 
port of this opinion, that sanitary views alone were the cause of 
eoibaiment, down to the third century, before the christiati 
efm,> wlien the praetiQe was discontinued, M- Fontenelle observed^ 
that, during the whereof that^pmod, the plague was unknown 
m Egypt, where it is now endemic. 

4^.; LUhogrm/Mc Drawings of the ceklmded Masters ^ 
<S^%r«ii< ' «ScAoo29.--*Lithographio impressions of select draw^ 
ings^ bycekbrated masters (^ all the schools, irom the cdl^ 
leotion of 1 the Archduke Charles, will speedily appear. Thii^ 
odUeetkm contains; 14,000 original designs* The work wUil 
bepiMished inilitraisons, the number of which is npt^ yet fixet^ 
The early numbers will contain the Schools of Italy and Grer^ 
many, and the latter the Schools of France and the Netherlands. 
A part will be published monthly. Each plate will be £6 
inches Iwig, by 18 bread. — Foreign QuarterJ^ Reviej^ Na I, 

48. On Mdsaie PriMing. — Senrfelder, the inventor, of Li^ 
thtography^ has discovered a new mode of printii^ from paints 
ings, wUcb has all the qualities of those executed in oil. He 
has termed it Mosaic Printings and it is remakable for its beau- 
ty, lightness, and duri^ity. 

44. Fluid TVZ^^copf^.— Our readers will be plea^ to ka^- 
that the:coii8truQtion of fluid. tele$a^s,,fi]:st projected by ^Dr 
Btairi fonnsiatrpBBBeat a subjieqt of co^fisiderable interest. in Loo- 
don, Messrs W. and T. Gilb^t, of LeadenhaU Street, haying 
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latfliyyoaaii^eted two,, pne.of jS iQcbfiS9.aQd.Ah.^0tji6r*of )3i| ^ap^^ 
tui»» .whichy.3S.jexper]aieDtaLxQSuk9,,fure verysatiurf'^EicfM'fy- . Tl^ 
pnneiple.o^ the. construction, whickis Frofiis^Qr BMpwlsy^p(E)i|. 
seadea-some noveUy, and sooie important tad>^antiig^, onq.of ti}^ 
moat .valuable beipg,, that theUdescope.may be ovide coosi^0ffv 
bly,dyorter tbaaia the.usual.refiactocs, .without. a? cor-r^qppBi^ 
ing.diuunutioa oC.the focal powers^ the focalJeogtb.beiii^iie^ 
ly double the length of the tube, as in the Gjpegorian reSoelor} - 
We are.assured that, with the small telescope^ .with a pcwer of 
only.46rpQlaiuaas distinctly-doubled, and the small stars weU 
defined; and.witb. higher, powers, all the double stars of ^Si« 
William Herschers third class are distinctly /Separated^ aiad'SC^ 
"vieral of the second ^class ; the larg^ telescc^ hasiiot at preatnt 
been .submitted to. so severe a f test, but nmtber the maker, net 
the projector, has any^oubt of its answering equally wel^asd bet 
ing, proportionally more powerful. . Our correspondent, howeivin!^ 
informs us, .that, in the larger telescope, in particular, a second- 
ary spectrum is formed, from the irrationality of tber origHud 
spectra^ which is very obvious on a Lyra^and Arctqrus^ although 
scarcely perceptible with less luminous. star84. but thts, itk^eKr 
pscted, will be removed by the.mixtuvetof. other fluidsi. We 
hope, in our. next number, to be able to exjdain more particdku% 
ly the. nature of this novel constructuMi^ aa^welLa^ to atuiotmoe 
the completion of one of much liu^gerdimensionsj as we under^ 
stand it to be. the intention of the spirited and ingenious makecs 
to. carry, the construction to its utmost posable linuts. We cas 
only say; theyr have our best wishes: It is^way§.gratifying:to 
see men of sound theoreticai.knowledge. combining.' their effoiits 
with others.of practical skill and ingenuity, because), frottsuoit 
combination of. talent, we have every reason to expect vakwble 
results. In the present instance, these interesting experim^iitft am 
ia excellent handsy and we. cannot but Iok^ forvrard wtUt ixm&* 
dence to.their ulumste success. 

STATISTICS. 

46. View: of the Scientific and Literary State of' different 
parts of Italy, (Revue Encyclop. Jan, 1827.) — In this ac- 
cottiit^<^ the Stele oT Literature and Science in Italy, there is 
more said of the former than of the latter ; nevertheless, it shews 
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die ootntantly increasing progress of civilization in the diffisrent 
parts of that country. The two cities which present the tnost 
Inilliant results in this respect are Flcnrence and Milan ; they 
cultivate at once, and nearly with the same success, the sciences, 
letters and arts *. In each of these two capitals vast enterprises 
are entered upon for the puUication or reproduction of esteem- 
ed worics, new or old. Venice, formerly so active, seems now 
immersed in torpidity, unless with respect to the fine arts. 
The same is to be said of Genoa. Turin publishes memmrs, 
but with less zeal or splendour than Milan. Naples furnishes 
excellent works on the anuquities which surround it. What 
shall we say of Rome ? There is nothing of importance done 
there now, excepting in philology. It would be unjust to over- 
look Bologna, which is distinguished in the medical sciences, in 
mathematics and painting. In fine, the great number of Aca- 
demies, and learned and literary societies existing in Italy, provel^ 
that, in that country, the improvement of the human mind is 
every where considered as an important object. 

46. Number of Crimes in Prussia. — In the Annaks sur 
rAdministraiion interieure de TEtcU^ a very useful work, pub- 
lished by M. Eamps, there is contained some very interesting 
information respecting the crimes committed in Prussia. It is 
truly remarkable how much their number varies according to 
the different provinces. The province of Pomerania stands in 
the first rank as to morality. Among 4,760 individuals, there 
was only a single criminal. In the lowest rank are found the 
dries of Cologne, Aix-la^Chapelle, Dusseldorf and Munster, 
where one criminal is reckoned in every 400 individuals. It is 
the same with regard to robberies. In 6432 Pomeranians, and 
in 8000 inhabitants of Eastern and Western Prussia and Sile- 
sia, there is not more than one robber. But there is reckoned 
one for every 800 inhabitants of Treves and Coblentz ; and the 
same for every 400 inhabitants of Aix-la-Chapelle, Dusseldorf, 
Colc^e and Munster. Wherever there are most holidays, 
there also are most robberies. Other crimes, however, are pro- 
portionally rarer in those cities. At Aix-la-Chapelle and Co-^ 

• Each of them publishcg a great number of journals, especially Milan, in 
which there are so many as twenty on science or literature. 
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logne there is but^one murderer out of 60^000 individuab, and 
the same out of 85,000 in Saxony and in the country of Mun$» 
ster. But the country in which most crimes are committed is 
the district of Marienwerder, where, out of S6,000 indiv^ualsy 
there is one murderer. 



NEW PUBLICATIONS. 

lUystratums qfZoclogy^ being representations qfnewy rare^ or 
otbermse remarkable subjects of the Animal Kingdom j drawn 
and coloured after Naiure^ with Descriptive Letter-Press. 
By James Wilson, Esq. F. R. S. E. Member of the Wer- 
herian Natural History Society. William Blackwood, Edin- 
burgh, and T. Cadell, London. No. II. 

XN our last Number we gave a brief account of the com-^ 
mencement of a periodical work, the first of its kind attempted 
in Scotland, embracing the whole range of Zoology, and of a 
nature sufficiently general and miscellaneous to prove attractive 
to a numerous class of readers, though devoted to the illustra- 
tion of a single science, — that of Natural History. Of its plan 
and execution we augured well, and our hopes have been in- 
creased, rather than diminished, by a perusal of the second 
Number. We again, therefore, recommend it to the attention 
of our readers, not only as a novel and highly interesting addition 
to our stock of scientific publications, but as an earnest and 
forerunner of a more general taste for the pursuits of natural 
history, than has hitherto been manifested in Scotland. In- 
deed, the genius of the artist, and the skill of the typographer, 
have been all along so sparingly employed in aid of the natu- 
ral sciences in this quarter of the island, that little can be said, 
either in reprobation of the lukewarm patronage of the pub- 
lic, or in favour of such works as may be alleged to have suf- 
fered from the darkness of an undeserved oblivion. From the 
well known fact, however, that many volumes, in various depart- 
ments of literature, of the most elegant and cHiiamental kind, 
had proceeded from the Scotch press, it might have been 
fairly inferred, that it was rather from a deficiency of pub- 

4 
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ll<3 encemnigemefit'thcm any watat of skill in AeprofedsioD, tiiat 
so^Uttle hhd been done in Ulustmtbn of ^ientific subjects. "We 
are liinguine that a better, or more extended, taste is now pre- 
Yei&Hf' and that' the success^ attending the execution t^^ such 
works as that now before us_, will be commensurate with tiie 
higher and more improved character which they have assumed. 
Widioat quoting the tritest maxim of political economy, it may 
indeed be assumed as certain, that the adirantage will ptove le- 
ciprocal, and that a more general taste for ornamental works of 
Natural History will be met by corresponding exertions on the 
part of those whose productions will reflect no discredit either 
on the Jkrt,-the science, or the literature of Scotland. 

The present Number of Mr Wilson'^s IHustrations contains 
six cfdoured representations of remarkable animals. The first 
Plate is devoted to the Asiatic and African Orang^Outang, and 
is engraved after admirable drawings from life by the late Mr 
Howitt. The figures of the Asiatic species especially, pour- 
tray the character and aspect of that singular animal in a man- 
ner superior to what we have yet observed in any former n^re^ 
sentation of it. They greatly excel that of Mr Sydenham Ed- 
wards, which we bolieve was taken £rom the same iiidividual. 

^ Allied,'* Mr Wilson observes, " to the human race by a grotesque re- 
iemblance in their fsrm and structure, the principal species of this numerous 
and diverdfied genus (Simiaj^ fiuniliarly called Apes, Monkejs, and Bidlwoas, 
have £ot a long period excited the attention of the philosophical anatomist 
and natural historian. The labours of Camper, Tjson, and TUesius, of Geof- 
froy, Lacepede, Audebert, Blainville, and the Cuviers, have been successive, 
ly bestb^ed on the illustration of thiff tribe of animals; and though many 
j^nt^ in their hi^ory AtUl temam Obscure, a considerable adtancetnent has 
no doubl been recently made towards their complete eluddation. It^woald 
take long to tell of the numerous- subgenera which, have been foirmed in>the 
course of their systematic arrangement ; and as these may be more conve- 
niently discussed in a future Numbel* of this work, in which I ^lall have oc- 
•cM^oh to descfibe teme of the monkey tribe, properly so called, I riililloim. 
fide my observations, for the praaent^ to thefint division of the gemistiSfaiia, 
viz. the Greater Apes, or Orang-outangs. ' 

^^ It appears probable, that the ancients were not acquainted with ^her 
the ^African or Adatic orang-outang, although a passage in the Periphu Han^ 
MOtaiBr has' been supposed byisome autiiors to indicate the cMmpanze with suf- 
f^t/kant'abmmof to estaMMi thebr knowledge of that epedes. Tbk no&tM of 
the Gareeki» and-tbe Shnia of the liatlns, of which we«have notieea of a suffi- 
ciently imperfect nature in the wcnrks of Aristotle and Pliny, seems to have 
been no other than the mag(^ of Barbary ape (the Skrim Immtu of modem 
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timts)y which» in a state of domestication, 'breeds in France, andHiU-ocetits 
in a wild state, on the least aocesidUe parts of tb6 rock of Gibi^tar. 'No 
doubt, in the jMemu of Ckden, a double opening ii Said to have b^en ebiexved 
in the divity of fhe bufjmx, a character beMeved *by mahj to be' peciiliit^ 
the (Mrang-outttiga,- and Canper was certaiidNf of opinion ^Ihat 'that arident 
phjsidan had anatomised and described the last-named animal ^ but'M.'De 
'Bhdnyille has lately exhiMted condusive evidence, that the sutrject of €ki- 
len*s observations was no other tlian the common ma^^t. fheSimkt JPorea^ 
rkt, as indicated bj Aristotle, appears to have been a bab6on ; imd, in regdrd 
to the Keboi or varied monkey, the C^^ffrina (beautiful^DAired) or grtett mon- 
key, and. the CercopUheeas or long-tailed guemen, which, I bdleve, consCStilMw 
the remaining speeies of the genus described by aneient writers, none of these 
has ever been confounded with the suljects oi %he preisent inquiry. 'The 
o^gs, or greater apes, have been divided into severed snbgeiiersf, which dif^ 
fer in locaHty, colour, and relative proportions, but agi^ in hating th^ hyoid 
bone, the liver, and the csecum, formed like those of man." 

Otu: author then enters upon the first division of the great 
linnaean genus Simia, viz. the subgenus Troglodytes^ of which 
'b^ghres the characters, and then detmls the natural history 
of the only species which it contains, the Man of the Woods, 
or Homo sylvestris of Tyson, commonly called the Black 
Orang-outang. These details are commenced with the ' foL 
lowing introductory paragraph : 

^Although the Black or African Orang of all known animals bears the 
greatest resemblance, both in fbce and figure, to the human species, and, in 
conaeyienfie of this resemblance, has not cmly been honoured' by the for«QMMt 
{dace in our arrangements of the brute creation, but even plaoed as co-ordi* 

. nate with.ilfan himself he owes this elevation much more to his organic 
structure than to any real superiority in his mental endowments. In a state 
of domestication, he is fiur surpassed in acquired wisdom both by the dog and 
the elepliant ; and even the much-vaunted instinctive intelligence of his na- 
tural condition is inferior to that of several four-footed creatures. That his 
;movements and modes of life should approximate in some degree to those of 

' ^e ^ nobler savage,* is a necessary consequence of his physical structure, by 
which he is also enabled, in captivity, to imitate more closely than any other 
animal, the external actions of mankind ; but the moral and intellectual at- 
tributes with which he has been gifted, must be referred to the fertile imagi- 
nation of the natural historian. An historical account of the Orang^>utang 
would indeed prove Uttle else than a summary of error and misrepresen- 
tation. To say nothing of the female described hj^Dt Bontius, the modesty 
of which was so great, that she could not endure to be looked at by such of 
the learned £sculapian*s male Aiends as were strangers to the domestic cinde ; 
even the sage lAnnmu^ in an early edition of the Sffstefna iVo^ufw, has record- 
ed his Homa noctwmuty or Night Wanderer, as thinking aftar the &8hion of 
an intelligent creature, and giving utterance to his thoughts in a uibig&mg 

• ^wguage. The history of these animals, as given by Buflbn, it equally un- 
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taHifiMtofy, He erldently confounds two diftlnct kinds, the Cbimpanz^, 
Jocko, or African Onng-outang, and the red or Asiatic species ;-^the former 
of whSdi is the Simia troglod^t$8 (Plate V. Fig. 2.X the latter the *S»mia mfy- 
nm (Plate Y. Fig. 1. and 3.) of systematic writers. It seems the more re- 
mai^able that these two creatures should have been thus blended into one^ 
as thej not only differ so widely in their external characters, but have an 
entirely different geographical locaticm; the Chimpanz^ or Black Orang, 
being confined to Africa, and occurring chiefly in the districts of Congo and 
Angola, whereas the Bed Orang is an inhabitant of the south-eastern parts 
Di Asia, and the great Islands of Borneo and Sumatnu Passing by the im- 
postures of Oamelli Carreri, it may be asserted, that the equally amusing, 
and scarcely more authentic, narratives, which Buffon and others have com- 
jnled from the writings of Francis Pyrard, Father Jarrie, Guat, and Froger, 
must be consulted with an extreme degree of caution, by whoever seeks to 
study the genuine natiural history of these extraordinary creatures. We 
have in truth little of what is really authentic, especially in the history of 
the African Orang ; the more detailed and accurate narration of some recent 
observers being applicable chiefly to the Asiatic species.'* • 

The history of the Black Orang is followed by that of the 
brown or Asiatic species, of whicn many amusii^ particulars 
are given from the pen of the late Dr Clarke Abel. The se- 
cond plate represents a South American bird, of very rare oc 
currence, called the Quezal^ which Mr Wilson classes with the 
CunuMti under the name of the Golden Trogon. This is the 
species which has lately excited so much admiration in the Edin- 
burgh Museum. The folloveing is its description and history, 
as given by Mr Wilson : 

" Head, neck, breast, back, scapulars, wing and tail coverts, of the richest 
golden-green, with vivid reflections of blue and yellow. Primary and secon. 
dary wing-feathers very daric mulberry-brown, approaching to black. In- 
ferior parts, and under tail-coverts, of a deep carmine-red. Tail black, ex- 
cept the two outer feathers, which are white, with black quills and bases. 
The two central upper coverts of the tail of extraordinary length and bril- 
liancy. Bill in the living bird orange-red, changing some time after death 
to yellowish hom-coloui. Feet and legs dark brown or black. Tarsi short, 
and covered with blackish-brown feathers, edged with golden-green. Claws 
brown. Colour of the iris unknown. 

'' Of the splendour of this rare and remarkable species, neither description 
nor delineation can convey any adequate idea. The greater proportion of its 
plumage is apparently composed of burnished gold. The head ornamented 
by a brilliant crest of decomposed barbs, the wing-coverts &lling in flakes of 
golden-green over the deep purplish black of the primary and secondary quill- 
feathers, the rich carmine of the lower parts bestowing a warmth and depth 
of effect which no Venetian painter ever equalled; and the long, waving, and 
highly metallic feathers of the tail-coverts extending more than twice the 
length of the whole body, present a combination of beauty probably unex* 
ampled among the feathered tribes. 
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^ We unfortunatelj know little or nothing of the natural history of this 
beautiful bird. It is greatly prized by the native tribes of those countries 
in which it occurs, who make use of its skin as an ornament of dress, when 
clothed in more than usual pomp, ' With feathered cincture bright.* The long 
feathers of the tail-covers are also employed in the head-gear of the Peruvian 
damsels of the highest rank. It is considered as a gift worthy the acceptance 
of a king) and is occasionally presented as a mark of honour to the envoy of a 
fore%n state. I believe the first specimens, ever seen in this country, were 
lately brought fron Vera Paes, in Central America, by J. C. Schenley, Esq. 
who obtained them in the course of his diplomatic mission, and kindly trans- 
mitted one to the Edinburgh Museum. The finest example of the kind in 
£urope, is in the possession of the family of the late lamented Mr Canning, 
to whom it was likewise presented by Mr Schenley. 

" Owing to the great extent of the two central feathers of the upper co- 
verts of the tail, I have been obliged to reduce the figure, on Plate VI. to 
one-half of the natural size. In Mr Canmng^s specimen, these beautiful 
plumes measured three feet and a half in length. The female of this bird is 
not yet known to naturalists ; from which it may be inferred, that her plu- 
mage is less magnificent than that of the male, and that, being consequently 
held in lower estimation, she is less frequently sought for or obtained." 

The third Plate contains a figure of the Scarlet Ibis in a pe- 
culiar state of plumage, exhibiting the natural transition from 
the Tantalus Fuscus of Gmelin to the Ibis ruber of Cuvier, in 
other words the passage from youth to age, through the inter- 
mediate condition of adolescence. The letter-press description 
of this and the foregoing plate, is preceded by a short intro- 
duction to the orders and genera to which the species repre- 
sented respectively belong. The fourth and concluding Plate, 
exhibits a picture, of the size of life, of that unique bird from 
the northern regions, named, by our intrepid and distinguished 
countryman Dr Bichardson, Eoss'^s Gull^ drawn from the only 
known specimen, which was some time ago presented to the 
Edinburgh Museum by the Lords of the Admiralty. Its de- 
scription and history conclude the second number of Mr Wil- 
son*'s Illustrations. 

2. A Tabular and Proportional View of the Superior (Alluvial 
and Tertiary Formations)^ Supermedial (Secondary Rocks), 
and Medicd RocJcs (partly Secondary and partly Transition 
Rocks.) By Henry T. De la Beche, F. B. S. F. L. & 
F. G. S. &c. William. Phillips, London. 

We recommend this interesting tabular view to the attention 
of geologists, particularly those who are studying the geognosy 

JULY SEPTEMBER 1827. C Qr^ t 
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tical relations of the i*ock formations of Great Britain. The 
practical miner, the coal viewer, even the road-maker, wiirfind 
it to his' advantage to consult M. De la Beche''s table of for- 
mations, 

9. A Tabtdar View of Volcanic Phenomena^ comprising a List of 
the Bumififf Mountahis that have bee^i noticed at any time 
since the commencement of historical records^ or which dp- 
pear to have existed at antecedent periods ; together with 
the dates of the respective Eruptions^ and cf the principal 
Earthquakes connected with them. By Chaelbs Henry 
Daubeny, M. D. F. R. S., Professor of Chemistry in the 
University of Oxford, &c. Intended as a Companioh to 
the Description of Active and Extinct Volcanoes lately pub- 
lished by the same Author. W. Phillips, London; S. Vincent, 
Chcford ; J. Black, Edinburgh. 

The excellent descriptive work on volcanoes by Dr Daubeny, 
and the previously published ** Considerations on Volcanoes," 
by Mr Scrope, have directed the particular attention of British 
geologists to volcanoes. The subject is still in its infancy, and 
therefore we hail with pleasure every contribution which adds 
to our information^ and extends our views, in regard to vd- 
canic agency and phenomena. The beautiful tabular view of 
Dr Daubeny presents at a glance a well arranged, accurate, and 
comprehensive view of much that is interesting in volcanic his- 
tory and description, and therefore we do not he^tate recom- 
mending it to the attention of the geologist. 

4. Memoir on the Geology of Central France ; including the 
Volcanic Formation of Auvergne, the Velay^ and the Viva- 
rats. By G. PouLETT Scrope, F. R. S. M. G. S. &c. 
London, Longman, Rees, Orme, Brown, and Green. 4>tOy 
with volume of coloured Plates. 1827. 

This work we consider as a more valuable contribution to 
science than that previously published by the samie very active 
and ingenious geologist. We can bear testimony to the Accu- 
racy of his descriptions, and the correctness of his numerous 
illustrative geological sketches. There is less of speculative 
geology in this volume than in the former, a quality which con- 
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£ers on it a higher scientific chiiracter. Mr Scrope, we under- 
^nd, is yojung ; so much the better ; for with his excell^it ta- 
lent for observation, combined with his enthusiasm, and great, 
activity, much maybe expected to result from his future la- 
bours. 



lAat qfPoAenU^ granUd in England^ from 9&th May to \&tk 

jvffust issn. 

1827. 
Maj 26. To W. J. H. Hood, of Arundel Street, Strand, Lieutenant, R. N. 
for improvements on pumps, chiefly applicable to ships. 
To G. Bruges, of Bagnigge Wells, for improvements in the con- 

struction of wheeled-carriages. 
To T. Clarke, of Market Harborough, for improvements in manu- 
&cturing carpets. 
June 1. To Malcolm Muir, of Glasgow, for machinery for preparing boards 
for flooring and other purposes. 
8. To J. W. Clarke, of Tiverton, for his improved mode of attaching, 
fixing, or securing the deadeyes to the channels and sides of ships. 
To J. C. Daniell, of Stoke, Wiltshire, for improvements in pre- 
paring wire cards, and dressing woollen and other cloths. 
To C. Phillips, Esq. of Rochester, Captain ^ N. for improve- 
ments on capstans. 
12. To Hugh Evans, of Great Surrey Street,. Surrey, Lieutenant of 
Marines, and W. R. Hall Kino, of No. 66,,^now Hill, for their 
New table apparatus to promote the ease, comfoj^, and economy 
of persons at sea. 
16. To D. Don, of No. 9, Lower James Street, Golden Square^ London, 
millwright, and A. Smith, of No. 28, Wells Street, Oxford Street, 
builder, for their methods of making shutters and blinds of iron 
or steel, or any other metal, or composition thereof; and improved 
methods of constructing and fixing shutters and blinds of iron or 
steel, or any other metals or materials, and methods of uniting in 
shutters the double properties of shutters and blinds. 
16. To S. Robinson, of Leeds, flax-dresser, for improvement^ in machi- 
nery for hackling or dressing and cleaning hemp, flax, and tow. 
To L. Dexter, of King's Arms Yard, Coleman Street, London, 
Esq. for improvements in machinery, communicated from abroad, 
for the purpose of spinning wool, cotton, and other fibrous sub- 
stances. 
21. To Rear- Admiral Henry Raper, of Baker Street, Mary-le-bone, for 
a new system of signals ; first, for communicating, by day, by means 
of fiags, &c*, in which system the colours of the fiags Wjhich have 
heretofore served to distinguish the signals, and are subject to be 
mistaken, maybe dispensed with ; and, secondly, for communical^ 
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ing, by night, by means of light ; and which system of signals is 
more conspicuous, expeditious, and certain, than any hitherto em- 
ployed* 
June 26. To Lieutenant James Marshall, of Chatham, Kent, for improve- 
ments in mounting guns or cannon. 
2a To JoHK Felton, of Hinkley, Leicestershire, for a machm^ for 
an expeditious and correct mode of giving a fine edge to knives, 
razors, scissors, and other cutting instruments. 
To Thomas Fuller, of Bath, for improvements on wheel-carriages. 
July 3. To Walter Hakcock, of Stratford, Essex, for his improvements 
on steam-engines. 
4. To William Wilson, of Martin Lane, Cannon Street, for extract- 
ing spirits and other solvents used in dissolving gums and other 
articles employed for stlflfening hats, &c. and converting such spi- 
rit (after rectification) into use. 
To Reke Flobektik Jekar, of BunhiU Row, for improvements 

in lamps. 
To George Poulton, of Stafford Street, Old Bond Street, for an 
instrument for writing, which he denominates a self supplying pen. 
To Thomas Sowerby of Change Alley, Comhill, for improvements 

in the construction of ships* windlasses. 
To Rene Florentin Jenar, of Bunhill Row, for his method of 
filling up, with metal, or other suitable material, the holes or in- 
terstices in wire-gauze, or other similar substances, which he de- 
nominates metallic linen. 

12. To John Snelton Shenton, of Husband Bosworth, Leicester- 

shire, for improvements in the mechanism of water-closets. 

To Edward Barnard Deeble, of St James's Street, Westminster, 
for a new construction and combination of metallic blocks for form- 
ing caissons, jetties, piers, quays, embankments, light-houses, 
foundations, walls, &c. 

To Robert Vazie, of York Square, St Pincras, Middlesex, for im- 
provements in processes, utensils, and apparatus, applicable to the 
preparing, extracting, and preserving various articles of food, the 
component parts of which are of different dimensions, proportionate 
to their uses. 

13. To William Church, of Birmingham, for improvements in appa- 

ratus for spinning. 
18. To George Anthony Sharp, of Putney, for an improved table 
urn. 
To Robert More, of Underwood, Stirlingshire, distiller, for im- 
provements, communicated from abroad, in the process of prepar- 
ing and cooling worts or wash from vegetable substances, for the 
production of spirits. 
To Edward Dodd, of No. 62. Berwick Street, for improvements on 
piano-fortes. 
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Aogudt L To Tbomas Peek, of St John Street, Clerkenwell, for a revolving 
Bteam-engine. 

To William Parkinson, of iBarton-upon-Humber ; and Samuel 
Cboslet, of Cottage Lane, City Road, Middlesex, gas^pparatus 
manu&cturer, for an improved method of constructing and work- 
ing an engine, or producing power and motion. 

To Joseph Maudslay, of Lambeth, for an improvement on steam- 
engines. 

To Lionel Lukin, Esq. of Lewisham, Kent, for improvements, 
partly communicated from abroad, in collars and saddles for draught 
and carriage horses. 

To Eugene bu Mesnil, Esq. of Soho Square, for an improvement 
in stringed musical instruments. 
4. To Anthony Scott, of South wark Pottery, Durham, for an appa- 
ratus for preventing the boilers of steam-engines, &c becoming 
foul, and for cleaning the same. 

To Peter Burt, of Waterloo Place, Limehouse, mathematical in- 
strument maker, for an improved steam-engine. 
13. To John Underhill, of Parkfield Iron-works, Wolverhampton, 
iron-master, for improvements in machinery for passing boats, &c 
from a higher to a lower, or a lower to a higher level, with little 
or no loss of water ; also applicable to the raising or lowering of 
weights on land. 

To William Dickinson, of Bridge Street, Southwark, for an im- 
proved buoyant bed or matrass. 

To Thomas Breidenback, of Birmingham, for improvements on 
bedsteads, and in making articles to be used in various ways, with 
bedsteads, from a material hitherto unused for such purposes. 

To W. Alixis Jarrin, of Bond Street, confectioner, for improve- 
ments in apparatus for cooling liquids. 
14.^ To William Chapman, of Newcastle-upon-Tyne, for improvements 

in waggons for railways. 
15. To Henry Pinkins, of Philadelphia, North America, and of the 
Quadrant Hotel, Begent Street, for an improved apparatus for ge- 
nerating gas, to be applied to lights and other purposes. 

To William Sfono, of Aylesford, Kent, for an invention for dimi- 
nishing friction in wheel-carriages, water-wheels, and other rota- 
tory parts of machinery. 



lAst of Patents granted in Scotland Jrom l^th June to 5th 
September 1827. 

1827, 

June 14. To Philip Jacob Heisch of America Square, in the city of Lon- 
don, merchant, for an invention communicated to him by a certain 
foreigner residing abroad, with whom he is connected, " of certain 
Improved Machinery for Spinning Cotton." 
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30. To SoLOXOJr Ea^iirsoK of hee^ in the county of York, flax- 
dresser, for an invention of ^ Improvements in Machinery for 
Hackling or dressing and clearing Hemp, Flax and Tow/* 

July 2. To liAMBXBT DxxTBK of King*fi Arms Yard, Colemaa Street, in 
the city of XiOnd<m, Esq. for an invention co m municated to him by 
a certain ibreigner residing abroad, '' of certain Improvements in 
Kachinery for the purpose of spinning Wool,. Cotton, aad other 
fibrous substances.*' 
*t 5. Xo Timothy Burstall and JoHir Hill, both of I«ith, eiagineers, 
for an invention of ^' certain Improvements on X«ocomotive or 
Steam-Carriages." 

Aug* 4. To Robert More of Underwood, in the county of Stirling, dis- 
tiller, for an invention commimicated to him by certain foreigners 
residing abroad, and discoveries made by Mmsjelf, ^ of c^c^ain Pro- 
cesses for rendering Distillery Befuser productive (^Spirits." 
To BrORERT More of Underwood, in the county of SlirUng, dis- . 
tiller, for an invention communicated to him by certain, foreigners 
residing abroad, and discoveries made by himself ^ of certain Im. 
prevements in the process of preparing and cooling Worts or Wash 
from vegetable substances, for the production of Spirits." 
8. To WiLLL^M Church of Birmingham, in the county of Warwick, 
Esq. for an invention of ^^ certain Imjuroyementd in Apparatus for 
spinning Fibrous substances.*' 
23. To Charles Phillips, Esq. of Bochester, ii^ thie qouuty pf Kent, 
Captain in the Boyal Navy, for an invention of '' certain Im- 
provements on Capstans.'* 

Sept. 6. To Gabriel de Soras of Leicester Square, in the county of Middle- 
sex, Stacey Wise and Charles Wise of Maidstone, in the 
county of Kent, paper-makers, for an invention communicated to 
them by a foreigner residing abroad, ^^ of certain Improvements in 
Sizing, Glazing or beautifyii^ the materials employed in the ma- 
nu&cturing of paper, pasteboard, Bristol boards, and other sub- 
stances." 



LIST OF PLATES IN THIS VOLUME. 

Plate I. Fig. 1. Apparatus for collecting gases evolved from liquids sub- 
mitted to galvanic action. Fig. 2. Paragrele, or protector from 
haiL 
II. Bepresentation of the bhatee, or Hindoo bellows. 

III. Illustrative of the structure of the feathers of different kinds of 

birds. 

IV. Illustrative of Mr Blackader's account df a [remarkable aurora bo- 

realis, observed at Edinburgh in January 1827, will be given 
in next Number. 



Digitized by 



Google 



( 407 ) 



INDEX. 



Abel, Dr Clark, his account of the capture of a colossal orang-outaAg 
in Sumatra, 81. 

Adanson, Michel, Baron Cuvier's hiographical memoir of, 1. 

Animal tissues fihrous, 390. 

Animals, mammiferous, M. Frederick Cuvier*s essay on the domestica- 
tion of, 303. 

Apatite in secondary trap and trachyte, 386. 

contains fluoric and muriatic acids, 385. 

Arctic expedition, overland, notice respecting the, 347. 

Amott, G. A. W. Esq. his tour to the south of France and the Pyre- 
nees, 157, 350. 

Arsenic, its taste, 183. 

its preservative power on the bodies of persons poisoned with 

it, 184. 

Arts, notices in the, 393^ 

Art, works of, discovered in the ruins of Selinus, 165. 

Asiatic elephant, height of the, 388. 

Audubon, John James, Esq. his account of the habits and manners of 
the rattlesnake, 21. 

Aim>ra borealis, seen in the day-time, 378. 

Aurora borealis, Mr Blackader s account of one seen at Edinburgh, 
16th January 1827, 342. 

observed at Milnegraden and Roslin, 29th August 

and 9th September 1827, 379. 

Auvergne, fossil mammifera lately discovered in, 383. 

Ava, account of Mr Crawfurd*s mission to, 359. 

Bidrd, W. Esq. his notice respecting the habits of Lemur tardigradus, 
195. 

Barlow, Peter, Esq. his remarks on Captsdn Sabine's experiments on 
the dip and intensity of the magnetic needle, 142. 

Barometrical observations, method of reducing them to a standard tem- 
perature, 377. 

Biographical memoir of Dr Priestley, 209. 
> of M. Adanson, 1. 



notice of Count de Lacepede, 270. 



Birds, Mr W. Macgillivray s description of the covering of, 253. 
Blackader, David, Esq. his account of an aurora borealia observed at 

Edinburgh, 16th January 1827, 342. 
Boracic acid in mica, 386. 
Botany, notices in, 192, 386. 

Bottles sunk in the sea, Mr Dnnlop's experiments with, 318. 

• 



Digitized by 



Google 



408 INDEX. 

Breithaupty Profeflsor, his account of osmelite, 271.— of a new tpeeks 
of pyrites, 271.~-of Russian platina sand, 271. 

Broccbi, Professor, notice respecting his death, 383. 

Brome detected in sa]t springs, 183. 

Brick tea, notice respecting, 888. 

Bruguiere, M. notice respecting his memoir on the European moun- 
tains, 383. 

Buildings, materials used by the Romans in their, 246. 

Cadell, W. A. Esq. his description of the Hindoo bellows, 84. 
Camelopard, notice respecting its horns, 388. 

■■ notice respecting a new species of, 390. 
Caves containing fossil organic remains, rule to be followed in examin- 
ing, 382. 
Celestial phenomena from July 1. to October 1. 1827, 179. 

; from October 1. 1827 to January 1. 1828, 373. 

Changes which life has experienced on the globe, 298. 

Chemistry, notices in, 183, 380. 

Christie, Mr S. H. his theory of the diurnal variation of the magnetic 

needle, 356. 
Chrome discovered in various minerals, 385. 
Coal, M. Karsten s observations and experiments on the different kinds 

of, 60, 322. 
Coal-field of Brora, account of the, 188. 
Cock of the woods, account of its manners, &c. 194. 
Cocoa nut, double, native of the Seychelles, 192. 
Cotton of the ancients, notice regarding a memoir by M. Mongay on 

the, 387. 
Cow-tree of the Caraccas, Mr D. Lockhart*s observations regarding it, 

335. 
Crawfurd, Mr, account of his mission to Ava, 359. 
Crimes in Prussia, 396. 
Cross, luminous, in the heavens, 380. 
Curved lameUar heavyspar, a new species, 386. 
Cuvier, Baron, his biographical memoir of M. Adanson, 1.— of Dr 

Priestley, 209. 
■ M. Frederick, his observations on the domestication of mam- 

miferous animals, 303. 

Daubeny, Dr Charles Henry, his tabular view of volcanic phenomena, 
402. 

Dichroite polarizes light, 1 78. 

Disasters of Tivoli, 301. 

Diurnal variation of the magnetic needle, Mr S. H. Christie's theory 
of the, 356. 

Dolphin, M. F. Tiedeman*s account of the brain of the common^ 1S96v 

Domestication of mammiferous animals, M. Frederick Cuvier s re- 
marks on the, 303. 

Don, Mr, his notice respecting the cow-tree and nutmeg, 386. 

Dunlop, Mr James, his experiments with' bottles sunk in.tfae sea> 318. . 
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Dutdi East India possessions, notice respecting Dr Unme's inten^sd 
work on the Ix^y of the, 386. 

Elephant, Asiatic, height of the, 388. 

Elk, notice respecting the, 392. 

Emhahning, its olject in Egypt to prerent contagion, 393. 

European mountains, notice respecting M. l^nguiere's memoir, on the, 

383. 
£xpediti<m. Overland Arctic, notice respecting the, 347. 

Filtermg stone of Teneriffe, notice respecting it, 384. 

Fluid Telescopes, notice respecting, 394. 

Fluoric and muriatic acids in quttite, 385. 

Fluofic acid in felspar, 386. 

FlustTK, Dr Grant's c^Mservations on the structure, and nature of, 107, 
337. 

Food, comparative nutritious properties of different kinds of, 140. 

Fossil mammifera lately discovmd in Auvergne, 383. 

Fossil animal remains, rule to he followed in examining caves contain- 
ing, 382. 

France, Mr Amott's tour in the south of, 157, 350. 

Fraser, Mr W., his account of Benefit or Friendly Societies, 122, 276. 

Grases evolved from liquids submitted to galvanic action, Mr Robert- 
son's account of an apparatus for collecting the, 44. 

Geology, notices in, 188, 382. 

Geology of Central France, Mr G. P. Scrope's memoir on the, notice 
respecting it, 402. 

Gill, Tliomas, Esq., his account of a mode of coathig small articles of 
metal widi tin, 140. 

Glaukolite, a new mineral species, described, 385. 

Grmelin, Professor C. S., his ch«nical examination of tourmaline, 274. 

Gossamer, notice respecting, 368. 

Graham, Dr, his catalogue of rare fknu flowering in the Edinburgh 
Royal Botanic Garden, 174, 371. 

Grant, Dr R. E., his observations on the structare and nature of Finst 
trtt, 107, 337. 

Green fire, method of producing, 393. 

Haidinger, W. Esq., his account of Ioq)yre, 263. 

Heat extracted from air by condensation, Mr Ivory's new law of, re- 

fitted, 149. 
Hindoo Bellows, Mr Cadell's description of the, 84. 
Hirudo muricata, notice respecting the, 391. 
Hybrid between a stag and mare, 390. 
Hydregrapby, notices in, 381. 
Hydrosilieit< notiee respecting it, 385. 

Hhsrtratiena of Zo^ogy, notice respecting Mr J. Wilscm's, 199, 397. 
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lUaentUi of Siberia it pdygmHe, 187. 

■ is azotomoas iron gtance, 386. 
Innen, Mr George, his calcdations of Celestial Phenomena, from July 
1. to October 1. 1827, 179 — Irom October I. 1827 to Januaiy 1. 
1828, 873. 
Iron, M. Ant. MuUera obeenradons on, 186. 
Inapyt^, Mr W. Haidingw's account of, 263. 

!■ Dr Turner's chemical examination of, 265. 
Italy, view of science and Hterature in different parts of, 395. 

Jones, Dr Thomas P., his method of polbhmg irory, bone, horn, and 
tortoise shell, 141. 

Karsteo, M., his observations and experiments on coal, 60, 322. 
Kirauea, Mr Stewart's account of an ascent to the crater of the great 
volcano of, 45. 

Lacepede, Count de, biographical notice of, 267. 

Latta, Dr Thomas A., his observatkms on the climate of Spitsber- 
gen, 91. 

Lemur tardigradus, account of its habits and characters, 195. 

Life, changes which it has experienced on the globe, 298. 

Lights, polar, in Siberia, 381. 

Linen, fine, Dr Scott's remarics on that of the Scriptures, 71. 

Lithographic drawings of the celebrated masters of deferent schools, 
notice regarding, 394. 

Lockhart, Mr David, his observations on the cow-tree and nutmeg, 335. 

Luminous cross in the heavens, 380. 

Macgarvie, Reverend John, hb thermometrical observations made at 
Pitt-Town in New South Wales, 234. 

Ma(^;ilHvray, Mr W., his descriptbn of the covering of birds, 253. 

Magnetic needle, Mr Barlow's remarks relative to Captain Sabine's ex- 
pttinients on the dip and intensity of the, 142. 

Magnetic influence of the heat prodiu^ by the solar rays, 170. 

Magnetic needle, Mr Christie's theory of the diurnal variation of 
the, 356. 

Mat^als employed by the Romans in their bmldingB, 246. 

Meikle, Mr Henry, his refutation of Mr Ivory's new law of the heat 
extracted from air by condmisation, 149. 

Meteorology, notices in, 376. 

Meteor, a fiery one seen at Laytonstone, 380. 

Microscopic ohservtations on anim^d tissues, 390. 

Mineralogy, notices in, 187, 385. 

Mineral waters, Dr Daubeny's circular respei^g, 382.- 

MiUer, P. Esq., his account of Symington and Bell's pretentions to 
be considered the original inventors of steam navigation, 87. 

Mosaic printing, notice regarding, 394. 

Mountuito, notice respecting M« Bn^eTe*s memoir on those of Eu- 
rope, 383. 
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Mwamff Johoi Esq., his account of tbe paragrdei 108. 
Murchisoiiy Mr^ his account of the coalfield of &ora» 188. 

Nepenthes distiUatoria, Dr Graham's account of, 871. 

Nutritiye properties of different kinds of food, 140. 

Nntmeg^tree, Mt Lockhart's obsenratioiis on die cultivation of tbe, 885. 

Orang-outang, Dr Abel's account of the capture of one in Sumatra, 81 . 
Omitfaorynchns, the alleged species of, identical, 889. 

, notice respecting the glandular apparatus lately dis- 
coirered im the abdomen of the, 889. 
Osmelite, description of, 271. 
Ossann, Prof., his chemical examination of Russian platina, 276. 

Paragrele, Mr Murray's account of the, 108. 

FMenls granted in Engird, from 8th February to 19th May 1827, 
205.— from 26th May to 15th August 1827', 405. 

PalenCs granted in Scotland, from 21st March to 8th June 1827, 208. 
— ^from I4th June to 5th September 1827, 405. 

Plants, Dr Graham's lists of rare ones flowering in the Edinburgh. Bo- 
tanic Garden, 174^ 371. 

Plants, living and fossil. Count Stonberg's observations on Uieir dis- 
tribution, 190. 

Platina, Russian, Frofessmr Ossann's examination of, 276. 

Platina sand, mineralogicid examination of Russian, 271. 

Polar fights in Siberia, 881. 

PoHshii^ of ivory, bone, horn, and tortoite shell, Dr Jones's method 
of, 14. 

Potato, its native country, 192. 

Priestley, Dr Josq^ Baron Cuvier's biographical memoir of, 209. 

Prussia, number of crimes in, 396. 

Publications, new, 199, 897. 

P3rrites, description of a new species of, 271. 

Ramage, Mr C. T., his account of the materials employed by the Ro* 
mans in th^ir bmldings, 246. 

Ratde-snake, Mr Audubon's account of its manners, 21. 

Rhododendron pontieum, sugar existii^ in its flowers in the form of 
grains, 887. 

Reindeer, extracts from Captain Brookes' Travels in Lapland, respect- 
ing it, 80. 

Robertson, Rev. Mr A.,jun^ his account of an apparatus for collecting 
gases evolved from liquids by galvanic action, 44. 

Scot, Rev; Dr, his rraaaiks on the fine linen of the scriptures, 71. 
Scrope, Gv Poulett's memoir m, the geology of central France, 402. 
Scott, j^ir W., his taccount m the temperature and climate of Shet- 
land, 118. 
Scheererite, a new i^iedes of mineral described, 187. 
Selinus, works of art discovered in the rains of, 165. 
Shetland, Mr W. Scott's remarks on the temperature and climate of, 118^ 
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Smith» Rev. Mr, his facts in n^ftid to the hybernation of the diiiimey 

swallow,. 231. 
Societies, benefit or friendly, Mr W. Fraser's memoir on the history 

and constitution of, 122, 276. 
Sound heard at a great distance, 377« 

Spitzbergen, Dr Latta's observations <m its giacien and climate, 91. 
Squalls of wmd on the African shores, 376. 
Stiitistios, notices in, 395. 
Steam navigation, Mr Miller s remarks on Symington and Bell's |Ane- 

t^isions to be considered the inventors of, 87. 
Stewart, Rev. Charles, his account of an ascent to the crater of the 

volcano of Kirauea, 45. 
Sugar existing in the flowers c 
Swallow, Rev. Mr C. Smith's i 

Tabular view of the superior, g 

specting Henry T. De La 
Tabular view of volcanic phen< 

402. 
Tea, brick, account of, 388. 
Teneriffe filtering stone, 384. 
Telescopes, fluid, notice respecting, 394. 
Thermometrical observations made in New South Wales, by the Rev. 

Mr Macgarvie, 234. 
Tiedeman, M. T., his •account of the brain of the common do^'n, 296. 
Tin, Mr Gill's account of a mode of coating small articlee of metal 

with, 140. 
Tivoli, disasters of, 301. 
Tornadoes of the coast of Africa, 376. 

Tourmaline^ Prof. G. G. Gmelin's chemical examination of, 274. 
Trotting match, 194. 
Turner, Dr Edward, his chemical examination of isopyre, 265. 

Volcanic phenomena, Dr Daubeny's tabular view of, notice respecting 

it, 402. 
Volcano of Kirauea, Mr Stewart's account of an ascent to the crater of 

the great volcano of, 45. 

Walking match, 194. 

Water of the Dead Sea, analyses of the, 381. 

Water of the river of Sagis in Siberia, analysis of the, 381. 

Waters, mineral, ^1. 

Watt, Mark, Esq fiuence ,of the heat 

produced by 1 
Werperian Natun tbe^ 181. 

Wilson, James, £ eookgy, 199, 397. 

Zoology, notices^ f^ 
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